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The  Most  Compact  Dual  Ban 

at  the  Smallest  Price 


Finally  there's  a  compact 
full  featured  25  watt  FM 
dual  bander  that s  simple  In 
design  and  operation,  plus 
very  affordable. ..the 
IC-3200A. 

Dual  Bands.  T?ielC-3200A 
covers  both  the  2-meter 
f140.000-150.000MH2)  and 
70an  (440.000-4 50.000MHz) 
bands  Hie  IC-3200A  also  fea- 
tures fully  programmable  off- 
sets in  SKHz  steps  for  MARS 
and  CAP  repeater  operation. 

25  Watts,    The  IC-320QA 

delivers  25  watts  of  output  on 
both  bands,  Or  the  low  power 
can  be  adjusted  to  one  to  ten 
watts. 


Compact.   The  IC-3200A 
is  only  5  WW  x  2"H  x  8  WD 


Simple  to  Operate. 
onty  14  front  panel  controls, 
the  IC-320QA  is  by  far  the 
easiest  dual  bander  to  use. 


Memory  Lockout.    For 
scanning  onfy  certain  memory 
channels,  ICOM  utilizes  a 
memory  skip  (M  SKIP)  function. 

TO  Tunable  Memories.  To 

store  your  favorite  frequencies, 
10  memories  are  provided. 
Each  memory  will  store  the 
receive  frequency,  transmit 
offset,  offset  direction  and  PL 
tone    Each  memory  can  be 
tuned  up  or  down  when 


elected,  yet  automatr 
returns  to  the  original 
quency  when  resefected.  Alt 
memories  are  backed  up  with 
a  lithium  battery. 

Scanning.   The  IC-3200A 
has  four  scanning  systems ... 
memory  scan,  band  scan,  pro- 
gram scan  and  priority  scan 

Other  Outstanding  Standard 
Features; 

•  New  LCD  display,  easy  to 
read  in  bright  sunlight 

Tone  encoder  (all  PL/ 
subaudible  tones  built-in) 

I  OHM  14  mic  With  up/ 
down  scan  and  DTMF 


One  antenna  connector 
(Duplexer  afready  installed  I J 

•  Variable  tuning  increments 
5  and  ISKHz  (2-meters) 
5  and25KHz  (70cm J 

•  Frequency  dial  Jock 

•  Dual  VFQ's 

•  Mounting  brack 

Optional  Accessories.  An 
optional  1C-PS30  system 
power  supply,  voice  synthe- 
sizer and  IC-SP10  speaker  are 
available. 

See  the  IC-3200A  at  your 
local  ICOM  dealer  for  the  best 
buy  on  a  full  featured  dual 
bander. 
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First  rn  Communications 


ICOM  America.  Inc.  2380-1 16th  Ave  NE,  Belfevue.  WA  98004  /  3331  rower  vwDOd  Drive ,  Suite  307.  Dallas,  TX  75234 

All  Stated  specifkaliorH  lire  approximate  and  iubjret  to  change  without  notice  or  obligation*   All  ICOM  radios  significantly  exceed  FCC  regulations  ttmfting  spur) out  emissions.    320DA385 
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SUPERIOR  GRADE 

GENERAL 

COVERAGE 

RECEIVER 


REGULAR  $799 

SALE!  $629.95 

PLUS  FREE  UPS 
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220  MHz's  BEST  BUY! 

REGULAR  $449 

SALE!  $299.95 

PLL/S  FREE  l/PS 


ICOM    IC-751 


A  BRAND  NEW  HF  TRANSCEIVER 

WITH  ALL  THE 
FEATURES 

THAT  MAKE  IT 
A  TRULY 
OUTSTANDING 
BUY! 

CALL  FOR  PRICE  AND  INFORMATION 


TODAYS  MOST  ADVANCED 
TRANSCEIVER 


REGULAR 
$1399 


SALE! 


CALL  FOR 
SPECIAL  PRICE 


ICOM  HAND-HELDS 


AT  GREAT  LOW  SUMMER  PRICES 


IC-02AT 
IC-04AT 


IC-2AT 

IC-4AT 


IC-3AT 


CALL 
V      NOW! 


PERSONALIZED 

SERVICE 

BOSFERRERO  W6RJ 

IflAFFERTYNeRJ 

So  Cattt  Otv  .  Mmftetm 

Managori 

iEORGE  .  WB60S  V.  Bur mgrntm 
DON,  N6IFE.  Q**imno 
BOB,  K7RDH  f>ho*m*         a 

GLENN  K6N A .  %m*  Dmgo 
KSYRA.V^tMyyc 


ICOMI  EDITION 


LATEST 

IC-3200A  DUAL  BANDER 

COVERS  BOTH  2  METERS  and  70  CM 


NEW! 


CALL  FOR  PRICE 
AND  INFORMATION 


FREE  SHIPMENT 

UPS  SURFACE  (Continental  US.J  (MOST  ITEMS} 

TOLL-FREE  PHONE 

INCLUDING  ALASKA  AND  HAWAII 

800-854-6046 

CALIF  AND  ARIZONA  CUSTOMERS  CALL  OR  VtSlT  NEAREST  STORE 

PHONE  HOURS:  9:30  AM  to  5:30PM  PACIFIC  TIME. 
STORE  HOURS:  WAM  to  5:30PM  Monjhrough  Sat 


HAM 


vUJ 


OUTLET 


/ 


ANAHEIM.  CA  92801 

2620  W  La  Raima. 
(714)  761-3033   {213} 860-2040. 
Between  Disney  land  &  Knott s  Berry  Farm. 

BURLINGAME,  C A  94010 

999  Howard  Ave. 
(415)342-5757, 
5  miles  sou  I  ft  on  101  from  San  Francisco  Atrpoft 


OAKLAND.  CA  94609 

2611  Telegraph  Ave.. 
(4*5)451-5757. 
Highway  24  Downtown  Left  2  7lh  off-ramp 

PHOENIX,  AZ  85015 

1702  W  Camelback  Road, 
(6021  242-3515 
EaM  Of  Highway  17 


SAN  DIEGO.  CA  92123 

5375  Kearny  Vilfa  Road. 

(619)560-4900, 

Highway  163  and  Clairemont  Mesa  Boulevard 

VANNUYS,  CA  91401 

6265  Sepulveda  Blvd. 

(818]  988-2212 
San  Diego  Freeway  ai  Victory  Boulevard 


Mo^lerCord 
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"When  You  Buy,  Say  73" 
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May  the  Morse  Be  With  You 


KENWOOD 


HF  TRANSCEIVERS        HF  TRANSCEIVERS        HANDHELDS 


HEW  TS-940S  HF  Transceiver        CALL 
Wilt?  General  Coverage  ttf&eiver 

TS-93Q5  HF  Transceiver  CALL 

Wjtft  General  Coverage  Receiver 

TS-430SHMran5ceiver  SUPER  SPECIAL 
With  Gen&rai  Coverage  Reciever 

[5-8303  Transceiver  CALL 

160-10  Meier  With  Power  Supt 

TS  530SP  160*  10  Meier  XCVft        CALL 
Wiin  Power  Supply  4  Holer*  Filter 

RECEIVERS 

«  moo  r-600  n  looo  n- 1 1       call 

General  Coverage  Receivers 

VHF/UHF 


fR- 7950/ 7930  CALL 

2<  meter  MofiiSe  UmEs  45  or  25  Walls 

TR-9130  2m  Alt  mode,  25  Wails    CALL 

TS-711A/TS8HA  CALL 

AINnorJe  Transceivers 

2m  or  70cm  mottle  or  base  siaiion 

HANDHELDS 

Tfl-26GQA  2m  FW  Transceiver        CALL 
Wirh  memories  LCD  scan 

TH  21AH  21AT/TH-4IA  4tAT  CALL 

2ffl/70cm  Ullra -compact  FM  Transceiver 


ANTENNAS 


CUSHCRAFT 

A3  3-element  I 0- t  5-  2flm  209  95 

A4  4  efemeni  10<  15-20m  275  95 

R3  1&-  1 5- 20m  Vertical  2fi0  95 
?MBSSB  ZtSWBFM^Tn  Boomers  75  95 

ARX-2S  2m  Rinoo  Range*  5$ 

A32192mapm  89  95 

KLM 

KT34A 4etenem  1 0- 1  b  20m  334  95 

KT34XA6-elem«rt  lOniS  20m  479  95 

?m  1 1 X  1  1  element  2m  .59  95 

2nv  I  §LBX  tfiVelement  2m  9 1  95 

MOSLEY 

CL-33  3-eieme.ni  Triband  Beam  26b  &5 

TA-33 S-Blemenl  10-t5-?Qm  239.95 


Pro37  7-elementiO-!5-20rn 

465  95 

HUSTLER 

&-BTV  TD-flOm  Vertical  with  30rn 

124  95 

5-BTViO-SflmVeftica* 

t04  95 

MOBILE  RESONATORS  Slandvti 

Super 

10  and  15  meter            10  95 

16  95 

20metere                         50 

20  85 

30  and  49  meters          16  95 

22  95 

?5  meters                    18.95 

34.95 

HY-GAIN  armrfetf  Smk) 
39 1 S  TH70X  7-eie  1  0~  1 5-20ni      446  95 
3535  TH5DX  5  ele  10  l5-2Qm      38fc  95 
395S  Explorer  14  10-15  20m       3G4  95 

Order  Hy-Gairt  rower.  Hy-Gatn  antenna,  & 
Hy  Ga/n  rotor -get  tree  snipping  on  an 

MORE  ANTENNAS 

AEA  i-sopoles  CAM 

AVANTIHM  151  3G2mon  glass  30  95 
lARSENLMOSQSsBMagMaiinl  36  95 
MENIQUADHO  139  95 

BUTTERNUT  HF6V  10-SOmVert  114  95 
FOR  OSCAR  by  Cusha aft  &  KLM     CALL 


FT  980  CAT  System  1439  00 

AC  Power  Supply   Full  Break  in  CW 
SSS/AM/FU/FSN  Speech  Processor 

R77wimmic  SPECIAL  510  95 

Compact  HF  Itm 


FT  757  HF  XCVH  wJth  rnlc  765.95 

with  General  Coverage  RCVR 
includes  CW  keye*   AM/FM.  CW  filler 

SWL  RECEIVER 

riEWFftagdOOSWLRecetm  519,95 
fRG  7700  Receiver  Ctoseoul  390,00 
VKF  Conwtes  Actrve  Antennas  a*a2at)*e 

HANDHELDS 

FT  209RH  2m  HT  Intro  Specsal  299  95 
FT  203  2m  HT  with  TT  P,  VOK  229. 95 
FT  2032m  HTwith  VOX  199.95 

All  accessories  In  slock 

VHF/UHF 

NEWFT270HH?rn.46-WSll        .379,95 
Very  small  mobile  rig 

NEW  FT  2700HF  25watl  519.95 

Dual-band  2m  and  440 


FT  726R  For  2m  779  95 

(Optional  modules  lor  6m.  430.440  MHz^ 
Greal  for  Satellite  Work 


TO  WERS 


0 

Unarco-Rohn 


Self  supporting  towers: 

■-    -     ~  i  M  Ba  I  219  95 

HBK48  iB  reel  win  Base  29. 

HBX56  5&-feei  win  Base  379  95 

HDBX4Qtitgher  load  *ith  Base  275.95 

H0SX4B  Higher  load  witti  Sase  375  95 
i  ttfraf  8X.  HBX,  HD8X  id  stock 

Guyed  foldover  lowers; 

FK25&a  5B-teet.  2SG  CALL 

FK4554  54-leet.4l^i  CALL 

Other  sizes  at  prntftf  uvtfigs 
Fottfovers  shtppea  twgnt  paid 
10%  higher  »fjf  at  tnt  ftcc- 

Straighi  Section*: 

20G  Stratgnt  Section  V  95 

25€  Strait  ^ct»on  48  K 

45G  S  irsgM  Section  1 1 2  95 

Complete  Tower  Packages     CALL 


Can 

lor  our 

low  prices 


CABLE  BY  SAXTON 

RB5 13  Mil  Spec  2&Vft 

RGS7  U  Foam  95%  Shield  25l/H 

8wjreRotator2#tS  S#22  i7'/fl 

M^i  195%  Shield  13*/ft 

CABLEWAVE  HARDLINE  la 


IC  02AT  2m  HT .  1 0  Me-riwies  C  ALL 

IC  04 Al  440  HT/Toucbrone  309  95 

IC2AT?mHT/Touchtone  199  95 

lC3AT?3t)«HiHTyTouchtone  229  95 

lC4AT44aMHzHT/TouCl«fifte  22995 

SWL  RECEIVERS 

B7t  1DQKK;  30MHi  629.95 

General  Coverage  Receiver 

VHF/UHF 

NEW  IC  3200  2m/44D  CALL 

lC271H1D0-wail2mXCVR  732.95 
IC  27A  2rn  campac:  mobile  .  . 31 9.95 
IC  290H  25^1  all -mode  ?m  XCVR  479.95 


ST  142  Handheld  249  95 

STIC  Leather  Case  with  Strap  34  95 

SM3  Speaker  lire  34  50 

KDK 

fM  2031 2m  25- watt  259  95 


IC  271A  599  00 

Ali-rnode  ?m  Transceiver 

HF  TRANSCEIVERS 


IC745  759  95 

HF  XCvWGen  Cov  RCVR 

IC  751  HF  XCVR/ Gen  Cov  RCVR  1179  GO 
WHb  PS35  msUlfeJ  1299O0 

MARINE 

Ml?  i2chPnjgrammabteHT  219  95 
M 2  76  ctiannef  Synthesized  HT  26195 
M80  25  watt  all-cbannei  Scanner  387  26 

MSOC  Commercial  M8D  429.95 

Ne*  U 5  all-channel  HT  325.95 


irar 

TEN -TEC 

2&91  2m  Synth  Handheld  259  95 

Century  ?2  CW  XGVR  150  00 

2510  Model  B  4 to  95 

Satellite  Stabon  lor  Oscar  10 
CORSAIR  Model  560  999  95 

ARGOSY  li  5250  Digit*  519  95 

TRITON  425  HF  Amp  l  Sfttff  CALL 


SCANNERS 


REGENCY 

New  MX4000  mobile  30-900  MH/      Call 

HXtODOJO'Cfi  Handheld.  .215  95 

New  HX2000  Handheld  120-900  MH;  Call 
R1050  10-ch,  6'banrl  Special  99  95 
WlX3D00  30-ch.6-band  mobile  1B935 
MX500D  20  oh  25-512  MHz  cant  35?  95 


253  95 
t79  95 
289  95 
199  95 
347  EX? 


260  1 6-  ch  mobile 

201  1 6-  channel  aircraft 

202040-ch/aircfaft 

210X1 

300  50-cn  scanner /atrcrali 


SONY  RECEIVERS 

2002  SWL  Receiver  209  95 

48130  SWL  Receiver  66  00 

7600A  SWL  Receiver  139  95 


ACCESSORIES         AMPLIFIERS 


BENCHER  PADDLES 

BtoClc/ Chrome  37  9&/47  95 

ASTRON  POWER  SUPPLY 
RS7A  49  95    PS20M        104  95 

RStJA  6SS5     HS55M        149% 

RS20A  Bfi95     VS20M        124  95 

RS35A        132S5    VS35M        169  95 
R5&0A         1B995     RS50M        ?fJ9  95 


AEA  KEYERS 

CK-2  Conies!  Keyer 
MM-2  Wor&ematic  Keye' 


146  95 
172  95 


TELEX  HEADPHONES 

Procom  250  Headsel/Mic  99.95 

Procom  450  Headsel/Mir  49.95 

MFJ  PRODUCTS  Call 

375  6  pos^cn  Coaje  Switch  22  5Q 

376  fhposilion  Coaa  Switch  22  50 
425  1  fcW  Low  Pass  Fttler  25  SO 

DAIWA^MCM/J  W   MILLER 
OI-5207CM-540 Meiers     59  95/69&5 
CN-620B/CK-63Q  WeiersiOfi  00H2S  00 
CN-720B  2kW  HF  WaTi  Meter       120  00 
CNW-4 19  Anienna  Tuner  500  W   174  95 


TOKYO  HY-POWER 

v m F  &  UHF  amps  CALL  lor  Quotes 

DAIWA 

LA  2035  2m  Amp.  2  m  30  out       68  95 
LA  2035R  2m  Amp  wtfh  preAmp     74 

MIRAGE 

B23A  2m  Amplifier  2-30  &4  95 

Bt016  2mAmplrfienO  160  242  95 

B^)16  2m  Ampfilier  30- 160  199  95 

DiDiOig  UHF  Amp/N  connectors  279  95 

B215  2mAmp  2  in  150  oul  95 

Al015  6mAmp:  10  m.  150OUT  343  95 

AMERITRON  HF  AMPS 

ALSO  1200  wall  569  95 

ALS4HF  Amp  160-15  ,38995 

AL120Q  l  5kWAmp  1399  % 

KENWOOD  rt9?2  2kW 


AMP  SUPPLY 
LA  lOOOATfeQ  15m  Amp 
tK500HTHFAmpno 
ATl2«Al200PEPrunet 


CALL 

389  95 
1165  00 


AMPHENOL 

Connectors  al  all  kinds  in  slock 


CALL 


ROTATORS 

Alliance  HD73  94.95 

ftenorn  KR500  Elevation  Rotator  185.95 

Hy-Oalnhamiv  231  95 

Hy  Gam  Taillw^ter  T*X  278  95 

Hy-GainCD45ll  145  95 

Hy  Cam  Heavy  ■  oauy  300  5 1 595 
Bvv  an  HF  Seam  and  get  an  HQ?3  tor  $89 


VOCOM  AMPLIFIERS 

2  waits  m  30  walls  oul  2m  Amp  69  95 
2  walls  m  BO  walls  out  2m  Amp  ID?  95 
2  waits  in.  120  watts  oul  2m  Amp  169-95 
200mWm  30  watls  out  2m  Amp    84  95 

ETO  Alpna  linear  arnos  gvaiiahle      BiM 

New  VHF/UHF  Amps 

from  TE  Systems 

with  Low  Noise 
GaAs  FET  Preamp 

Cat!  tor  Quotes 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

Virginia  Orders  and  Quotes  Cali  Toll  Free:  800-572-4201 


MPT  3100  Message  Processor  2199  95 

ST  6000  RTT¥  DemotfuJalor  620  95 

CT  2200  Commyncahons  Term  799  95 

KB  2100  Keyfioaru  tor  CT  2200  T45  95 

CWR  6850  Tefcreafe*  74&  95 

CRl  TOO  RHV/CW  ifrtertace  21 4  95 

CRl  200  HTTY/  CW  I  nterlace  259  95 

HARDWARE 

MFJ  1224  with  MFJ  C-64/V-20  Scrtl  79  95 
MFJ  T229  ■»  95 

Kantronics  Inierlace  II  210  95 

AEA  CM  interface  179,95 

PACKAGES 

Mic-DiLiijAlR-1  Vic-20/C-64  179  95 

AEA  CPt  far  Vic  20/C-64  2Q9  95 

AEA  Mtaoamtor  Paten  MAP -64     119.95 

SOFTWARE 

Kantronics  Hamtext 

Vk-20  C&4  Apple  CALL 

Kantronics  Ham  softy  Am  tor 

Vic -20,  C-64  TftS  80  co*or,  Atari  69  ^5 

Kantronics  Hamsofl 

Vc-20  Apple.  Alan  TRS-flOC  Tl  99  CALL 

Microlog  Air  Disk 

Vic-20andC-fi4  0ish  39.95 

Cartridge  56.95 

AEA 

MeATextVic-20arC-64  79.95 

MBA  tor  64  89.95 

Marstent Vic  20 or CG4  7995 


Dr,  DX  D-r  AEA 


lihliill 

pi 


99,95 

Amateur  Software 
for  the  VIC-SO  end 
Commodore  64 


Conietf  Log 
Antenna  Design 
Compurer  Morse 

Piopagalion  Chan 
Super  Log  IV 


Km 

18  95 

?  as 
995 
1&95 


DtSH 
29  95 
12  95 
12  95 
21  95 
23  95 


13646  Jetterson  Davis  H^grrway 
WOodbrtdge  Virginia  22191 
Inturmation  &  Serwce:  (703)  &*3  1063 

Store  Hours  «n   10  am -6  pm 

WF    TO  am— 8pm 
Sat  10 am  —a  p  - 

Order  Hours  tf  f  9  am  -7  pm 

Saturriay  10  a  m  -4  pm 

Send  3  22*  stamps  tor  a  flyer 
Dealer  ftujutftes  invited 


Our  associate  store 
Dare  A  Jactson  Roao.  P.O  So*  293 
Lacomoe  LOutsuna  70445 
(ntormalian  &  Service  (504tftfl2-53S5 


ATtT 

PHONE  CENTER 


17.V4 


Terms'  No  personal  weeks  accepted. 
Prices  rfri  rTO(  inr.iutie  shipping.  UPS 
COD  tor  SP  3b  pw  package   Prtr.fi-. 
subject  to  iti&tiQB  ftithQut  noftce  or 
obit-;  ■        AH  safes  aire  ttnal  Protfi>. 
are  nor  sotd  k  itwn  AttfftQtw 

returns  are  Si  '  e  ':■      t  '     ■ 

mq  and  t*andhng  tee 
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On  the  Cover: 

Antenna  Extravaganza! 
Photo  courtesy  of  MacGibbon  & 
Kobasic,  Portland  OR,  as 
part  of  an  advertising 
campaign  for  Larsen  Electronics. 
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47      Discover  the  Discone 

Is  this  the  perfect  aerial?  Consider  simple  wire  construction,  easy  onetime  tuning, 
and  flat  swr  from  3.5  to  28  MHz ;  W1GV/4 

22     Two  for  Two 

We  respectfully  offer  a  pair  of  radiators  for  the  twometer  band  so  elegant  yef 
so  simple,  that  you  will  kick  yourself  for  not  thinking  of  them  first WA4BLC 

24     The  Snake  with  LED  Eyes 

A  tall  tale  from  the  Antlers— where  the  decoration  Is  strange  and  the  stories  are 
even  stranger ,  , WA8WTE 

32      Up,  Up,  and  Array 

W6TYH's  hybrid  collinear  will  rocket  your  signal  to  new  heights! W6TYH 

38     Good  to  the  Last  Dot 

Is  there  life  beyond  WX  HR  IS?  With  these  practical  tips  youll  perk  up  every  QSO 
and  make  every  contact  an  adventure! . . . N6HYK 

40      Porcupine  Mobile 

Bristling  to  work  HF  from  your  car?  Sport  these  spikes  and  hit  the  road, 

, i , N2CMU 

42     The  Rubber  Duck  Debunked 

in  ten  minutes  you  can  have  10  dB  gain  over  your  HT's  duckle.  It's  enough  to 

make  you  try W4NVK 

44     The  No-Baloney  Lunchbox 

We  suggest  you  paint  this  antenna  tuner  before  showing  it  to  your  friends. 

48     Rotate  the  Bobtail  Curtain 

How  do  you  rotate  one  hundred  feet  of  wire  antenna?  It's  simple:  Just  flip  the 
switch , , ,,.,, W8HXR 

50     Alligator ed  Antennas 

[clip)  It's  30m,  ..(clip)  it's  17m. .  .(clip)  it's  12m,  Get  the  idea?   . .,,  W0MBP 

52     Zuper  Zepp  for  VHF 

Zip  up  your  zignaf  with  UZM's  planz! WA4UZM 

54     Phase  the  Nation 

North,  south,  east,  or  west  you'll  be  on  target  with  the  doubie-X  trapped -vertical 

array.    .".',; \ V; *  > , ,  ,  . , KB2XX 

56     Where  Am  I  Pointed? 

Is  this  Sinclair  beam  aimer  program  just  like  every  other?  Guess  again AD1B 
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NEVER  SAY  DIE 


editorial  by  Wayne  Green 


TAFF 


ANTENNAS 

Articles  on  antennas  have  ah 
ways  been  a  ham  favorite — and 
for  a  good  reason.  It's  been  a 
couple  of  generations  since  our 
ham  transmitters  and  receivers 
were  simple  enough  for  the  av- 
erage ham  to  build,  but  anyone 
can  stilt  design  and  build  an  an- 
tenna. 

Even  when  I  first  got  started 
with  amateur  radio,  45  years 
ago,  few  hams  were  building 
their  own  receivers.  I  used  to  go 
all  over  Brooklyn  visiting  the 
hams  I  heard  on  the  air,  and 
only  one  had  a  homemade  re- 
ceiver. 0h?  I  built  one— a  reader 
sent  me  one  of  my  SWL  cards 
listing  it  recently — but  as  soon 
as  I  had  the  money,  I  bought  a 
Halllcrafters  SX-20— the  Sky 
Champion. 

Since  there  were  far  too  few 
hams  to  support  a  manufac- 
turer before  the  war,  it  wasn't 
until  after  WWII  that  the  first 
relatively  low  cost  commer- 
cially-made ham  rigs  began  to 
appear.  Once  rigs  could  be 
bought,  few  hams  bothered  to 


build  'em  again.  Oh,  that  didn't 
stop  hams  from  building  gad- 
gets, RTTY  terminals,  and  so 
on,  just  transmitters  and  receiv- 
ers. 

Many  of  the  experimenters 
headed  for  the  VHFs,  but  Gon- 
set  and  Heath  pretty  much  put 
an  end  to  that  with  commer- 
cially-made VHF  rigs. 

Through  all  of  this  the  ham 
love  affair  with  antennas  has 
continued.  Oh,  not  many  hams 
understand  the  antenna  engi- 
neering, but  that  doesn't  stop 
most  of  us  from  whipping  out  a 
back  issue  and  a  soldering  iron 
and  putting  something  together 
to  test.  We're  all  in  search  of 
the  ideal  antenna, 

I've  a  little  secret— I've  hit 
the  antenna  jackpot  a  couple  of 
times  down  through  the  years.  I 
remember  when  I  was  at  col- 
lege after  the  war*  I'd  taken  over 
the  basement  of  the  fraternity 
house  with  my  two  kilowatt 
rigs,  my  SX-28A,  and  a  National 
receiver.  CQ  had  published  an 
article  on  a  Twin-Three  antenna 
(also  called  a  Twin-Triplex),  so  I 
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plunged  out  into  the  yard  and 
put  four  of  them  together  In  the 
snow— two  for  twenty  meters 
and  two  for  ten.  We  had  about 
four  feet  of  snow  in  the  yard,  so 
every  time  I  put  down  my  sol- 
dering iron  it  wouid  melt  out  of 
sight. 

The  Twin-Three  was  a  wire 
beam  with  two  three-wire  di- 
poles  spaced  a  sixth  wave 
apart.  Both  di poles  were  fed 
with  twin  lead.  This  meant  i  had 
to  run  30-foot-iong  wires  be- 
tween two  tervfooMong  2M  x 
2"  boards,  put  an  insulator  in 
the  center,  solder  the  wires  to- 
gether at  their  ends,  and  hang 
the  whole  works  between  a  tree 
and  the  fraternity  house.  It  took 
two  antennas  for  each  band  be- 
cause there  wasn't  any  way  to 
rotate  them  and  each  was  bi-di- 
rectional. 

I  finally  got  the  whole  works 
put  together  and  up  in  the  air.  I 
hooked  them  to  relays  to 
switch  directions  and  bands. 
They  worked  beyond  all  my 
dreams.  The  Twin-Three  an- 
tenna has  a  very  narrow  vertical 
angle  of  radiation  and  a  wide 
horizontal  angle,  so  I  was  able 
to  reach  most  of  the  world  just 
by  switching  antennas. 

The  narrow  vertical  angle 
meant  that  my  signal  would  be 
very  powerful  at  one  spot  and 
then  move  on.  I  had  to  learn  to 
keep  my  contacts  short.  The 
angle  was  particularly  tow,  so 
most  DX  stations  would  tell  me 
that  l  was  the  only  US  station 
coming  through.  When  most 
other  ops  were  talking  with 
England,  I  was  working  Ger- 
many. When  their  signals 
would  start  being  heard  in  Ger- 
many, mine  were  fading  out 
and  Italy  was  calling. 

I  remember  one  morning 
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...pacesetter  in  Amateur  radio 


U 


Digital  DX-terity!" 


TS-430S 


Digital  DX-terrty— that  outstanding 
attribute  built  into  every  Kenwood 
TS-430S  lets  you  QSY  from  band  to 
band,  frequency  to  frequency  and 
mode  to  mode  with  the  speed  and 
ease  that  will  help  you  earn  that 
dominant  DX  position  from  the 
shack  or  from  the  mobile! 


Reliable,  all  solid  state  design. 

Solid  state  design  permits  input  power 
of  250  watts  PEP  on  SSB,  200  watts  DC 
on  CWT 120  watts  on  FM  (optional),  or 
60  watts  on  AM.  Final  amplifier  protec- 
tion circuits  and  a  cooling 
fan  are  built-in. 
Memory  channels. 
Eight  memory  channels 
store  frequency,  mode 
and  band  data.  Channel  8 
may  be  programmed  for 
split-frequency  operation. 
A  front  panel  switch 
allows  each  memory 
channel  to  operate  as  an 
independent  VFO  or  as  a 
fixed  frequency,  A  lithium  battery  backs 
up  stored  information. 
Programmable,  multi-function  scan. 
Speech  processor  built-in, 
Dual  digital  VFOs. 
VOX  circuit,  plus  semi 
break- in  with  sidetone. 


Covers  all  Amateur  bands 

160  through  10  meters,  as  well  as  the 
new  30, 17,  and  12  meter  WARC  bands. 
High  dynamic  range,  general  coverage 
receiver  tunes  from  150  kHz  to  30  MHz. 
Easily  modified  for  HF  MARS  operation. 
Superb  interference  reduction 
Eliminate  QRM  with  the  IF  shift  and 
tuneable  notch  filter.  A  noise  bfanker 
supresses  ignition  noise.  Squelch,  RF 
attenuator,  and  RIT  are  also  provided 
Optional  IF  filters  may  be  added  for 
optimum  interference  reduction. 

Complete  service  manuals  are  available  for  alt  Trio-Kenwood  transceivers  and  most  accessories, 
Specifications  and  prices  ere  subject  to  change  without  notice  or  obligation. 


Optional  accessories: 

•  PS-430  compact  AC  power  supply 

•  SP-430  external  speaker  *  MB-430 
mobile  mounting  bracket  •AT-1 30 
compact  antenna  tuner  covers  80-10 

meters,  incl.  WARC  bands 
•  AT-250  automatic 
antenna  tuner  covers 
160-10  meters,  incL  WARC 
bands  •  AT-230  base 
station  antenna  tuner 
•  FM-430  FM  unit 
•  YK-88C(500Hz)or 

YK-88CN  (270  Hz)  CW 
filters  •YK-88SN  (18  kHz) 
narrow  SSB  filter  •YK-SSA 
(6  kHz)  AM  filter  •  MC-42S 
UP/DOWN  hand  mic.  •  MC-60A 
deluxe  desk  mic,  with  UP/DOWN  switch 
3W-2000  SWR/power  meter 
SW-100A  SWR/power/volt  meter 
PC-1A  phone  patch  •  HS-4,  HS-5, 

HS-6.HS-7 
headphones 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Comptorx  California  90220 


HAT? 


News  from  the  Publisher 


This  will  be  badf  sad  news  for  doters  on  doom  and  gloom  for  amateur  radio.  We  do  need  to  grow— there's  no  question  about  thai.  There's  a  lot  of 
work  to  be  done— to  think  otherwise  would  be  carrying  naivete  to  its  extreme.  But  is  ham  radio  "65.  right  now,  today,  alive  and  well  and  stronger  than 
most  people  think?  YES.  With  a  belter  future  than  most  people  predict?  YES,  YES,  YES. 

Am  I  guessing?  No,  What  if  YOU  wanted  to  check  out  the  real  health  of  amateur  radio  In  the  United  States  today?  What  If  you  wanted  to  find  out  how 
hams  really  feel?  Would  you  take  a  poll  by  mail?  No,  Would  you  call  people  up  and  talk  with  them— at  times  for  almost  an  hour?  YES.  And  that's  what 
we  did.  And  what  we  found  out  was  not  jus!  interesting,  but  also  very,  very  heartwarming. 

Systematically  at  random  (so  that  every  call  area  would  be  proportionally  represented),  we  selected  100  calls  from  the  Catlbook.  We  called  Informa- 
tion to  get  their  phone  numbers,  Then,  for  almost  two  weeks,  we  tried  to  reach  them,  It  took  188  calls  before  we  were  through.  Here's  part  of  what  hap- 
pened: Five  numbers  were  tried  five  times  each  with  no  answer.  We  reached  the  families  of  three  Silent  Keys.  Ten  selectees  were  away  or  were  just  flat 
out  unreachable  (e.g.,  "In  Australia,  don't  know  where"),  Six  people  reached  preferred  not  to  take  part.  So  as  It  turned  out,  76  people  (not  Just  73 
subscribers,  I  should  emphasize)  volunteered  to  share  their  thoughts  about  amateur  radio. 

The  ground  rules  were  simple:  Tell  the  truth.  We  never  volunteered  the  fact  that  73  was  calling.  If  asked,  though,  we  immediately  explained  who  we 
were.  67.4%  of  the  people  reached  didn't  even  ask.  Almost  everyone  was  excited  to  have  the  opportunity  to  speak  up  on  behalf  of  his  hobby .  72.6% 
turned  down  the  offer  of  a  letter  confirming  the  confidentiality  of  their  conversations,  and  92,1%  definitely  wanted  to  be  part  of  a  foUow-up  survey 
sometime  later  this  year. 

What  did  we  talk  about?  Mainly  about  operating  habits  and  buying  plans,  but  also  about  magazines  and  microcomputers.  As  this  is  being  written, 
the  compilation  of  results  stands  at  26  pages  and  counting/mounting.  During  the  coming  months,  we'll  certainly  be  sharing  with  you  this  information 
about  who  T85*s  hams  really  are  and  how  they  really  think.  In  the  meantime,  you  might  like  to  know  that  46,1  %  of  you  belong  to  a  local  amateur-radio 
club  or  organization  and  that  80.5%  of  you  could  get  on  the  air  right  now.  this  second.  And  amateur  radio  is  a  dying  service? 

I'd  like  to  say  thank  you.  in  a  very  cryptic  way,  to  the  76  people  who  were  kind  and  caring  enough  to  share  their  time  with  us.  They're  listed  below,  but 
since  total  confidentiality  was  assured,  only  the  seconrj-to-last  letter  of  their  last  names  and  the  second-to-last  letter  of  their  calls  are  shown.  The  foot- 
notes are  hints  for  duplicates— fust  so  they  know  they  weren't  forgotten. 


A/E 

BN 

\rt 

O/B  (14) 

Rrt 

A/G 

BO 

K/E 

GtfB  (15) 

R/M 

AM 

E/Q 

UB 

OfK 

R/W(2l 

A7N 

E/fl{6) 

US 

O/M 

FVW(22 

A/0 

Emm 

UT 

OiH 

sto 

cm 

BS 

UW(10> 

0/P(16) 

SAJ[23) 

D/K 

BY 

UWCI11 

Off  (17> 

S/U  (24) 

BE  CO 

RD  *8> 

M/l 

Off  (18} 

T/O 

BE  (2) 

F/D{9) 

M/O 

O/R 

T/E(25) 

BH 

RX 

WC  m 

O/S  (19} 

T/E  <26> 

BJ 

GfT 

WC  (13) 

O/S  {20) 

Iff  (27) 

BK(3} 

l/E 

N/N 

O/W 

T/F  (2B) 

BK  (4) 

l/H 

HfT 

PIG 

VQ 

BK(5) 

l/l 

HN 

R/D 

XfH 

E/L 

I/O 

OfA 

R/G 

T/O 

(1)  Ford  Driver 

(2)  Electronics  Prof 
£3)  Ella 

(4)  ZIP  Code  totals  20 

(5)  Port  of  NY 

(6)  Club  Notes  Only 

(7)  Ups  and  Downs 
(B)  ZIP  Code  totals  11 
(9)  Port  of  FL 

(10)  Up  the  Creek 

(11)  ZIP  Code  totals  24 

(12)  ZIP  Code  totals  9 
(13}  Trail  Drive 

(14)  Cardinal  Call 


(15)  ZIP  Code  totals  IB 
(16*  The  Alamo 

(17)  Meld  lor  Ransom 

(18)  For  (tie  East  Trees 

(19)  Prince? 

(20)  ZIP  Code  totals  14 

(21)  Rocfcy 

(22)  ZJP  Code  totals  20 

(23)  WvW 

(24)  ZIP  Code  totals  24 

(25)  Halfway  I 

(26)  A  Dud 

(27)  Halfway  II 

(28)  IBM  Loafer 


Finally,  two  stories.  One  person  I  reached  was  the  XYL  of  a  Silent  Key  "G,p  is  one  of  the  nicest  people  you  would  ever  want  to  talk  with  and  also  one 
of  the  greatest  supporters  of  amateur  radio  and  the  code.  And  the  code.  And  the  code.  After  we  had  spoken  for  quite  a  while,  she  mentioned  that  she 
had  had  a  relative  involved  with  code  in  the  early  days.  I  took  a  chance  and  asked  her  if  she  would  mind  telling  me  her  maiden  name.  "Not  at  all/'  she 
said  "Morse." 

And  thenT  for  those  of  you  who  counted  our  thank-you's,  there  is  #76— the  last  person  reached  and  the  only  way  our  survey  was  skewed.  Standard 
methodology  says  that  you  try  five  times  and  then  quit  But  this  was  the  last  MIA  after  13  days  and  nights  of  calls  by  Hope  Currier  and  Chris  Schmidt 
and  Perry  Donham  and  me,  so  I  said  heck,  we'll  give  him  a  sixth  shot.  Plus,  he's  a  pickle  trucker,  which  I  thought  might  qualify  him  for  some  sort  of  a 
break.  I  left  a  message  with  his  daughter  If  he's  interested,  have  him  call  me  collect  at  home  between  6.00  and  3:00  EST  on  Sunday.  The  time  came  and 
went,  and  the  survey  was  at  last  finished.  And  then,  at  10:05.  the  call  came,  "I'm  sorry  I  couldn't  get  back  to  you  sooner.  I've  been  on  the  road  all  week. 
Td  be  0ad  to  take  part  in  the  survey,  but  I  hope  you  understand  that  I'm  just  a  Novice,  Is  that  alright?"  Be  still,  my  heart. 


73  tor  Radio  Amateurs  Is  a  member  ot  the  CW  Corrirnunications/lnc.  group,  the  world's  largest  publisher  of  computer-related  Infor- 
mation. The  group  publishes  52  computer  publications  In  24  major  countries.  Nine  million  people  read  one  or  more  ot  the  group's 
publications  each  month.  Members  of  the  group  Include:  Argentina's  Computerworld/Argentina;  Asia's  The  Asian  Computerworfd; 
Australia's  Computerworfd  Australia,  Australian  Micro  Gomputerworld,  Australian  PC  World  and  Directories;  Brazil's  Data  News 
and  Micro-Mundo;  China's  China  Computerworfd;  Denmark's  Cumputerworld/Danmark  and  Micro  Verden;  Finland's  Mfkro;  France's  Le  Monde  informations.  Golden  (Apple) 
end  QPC  (IBM);  Germany's  Computarwocha,  Mfcrocomputerwett,  PC  Wait,  Software  Markt.  CW  Edition/Seminar,  Computer  Business  and  Commodore  Magazine;  Italy's 
Computerworfd  ftafia;  Japan's  Computerworfd  Japan  and  Perso  ComWortd;  Mexico's  Computerwortd/Mexico  and  CompuMundo;  Netherlands  CW  Benelux  and  Micro/Into; 
Norway's  Computerwortd  Notge  and  MikroData;  Saudi  Arabia's  Saudi  Computerworld;  Spain's  Computerwo/td/ispana  and  MicroSistemas;  Sweden's  ComputerSweden. 
MikroDatorn,  Min  Hemdator  and  Svenska  PC  World:  the  UK's  Computer  Management  Computer  News  and  Computer  Business  Europe;  the  US's  Computerwortd.  HOT  CoCo. 
tnCider,  tnfowor/d.  MacWortd,  Micro  Market  world.  PC  World,  RUNr  73  and  80  Micro. 
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EDITED  BY  PERRY  DQNHAM  KW10 


Say  Again? 


HAVE  YOU  EVER  transmitted  with  exces- 
sive power?  You  know,  that  time  the  rare 
DX  was  on  and  "just  a  few  more  Watts" 
helped  you  break  the  pileup.  Of  course,  we 
ail  have  heard  of  the  California  Kilowatt, 
but  now  a  new  definition  has  arisen— the 
'Texas  Tripfewattr  Jerry  Dyke  WB5LEU 
was  caught  driving  a  Drake  linear  with  his 
Collins  S-line.  The  linear  was  driving  a 
3CX10000T  with  a  rating  of  about  48r000 
Watts!  Jerry  was  running  a  "conservative" 
25  kW  in  the  Novice  band,  allegedly  in  re- 
taliation for  harassment  by  other  hams  on 
3895  kHz.  Jerry,  whose  station  had  been 
monitored  by  the  FCC's  Houston  Field  Of- 
fice, was  fined  $2000  for  the  infraction. 


73  Off  Line 


THE  73  BULLETIN  BOARD  is  now  on  line! 
Currently  running  on  a  Leading  Edge  mi- 
crocomputer, the  BBS  supports  300  or 
1200  baud  and  offers  text  files  and  soft- 
ware to  download,  a  place  to  upload  your 
own  files,  current  bulletins,  news  from  the 
world  of  ham  radio,  and  a  persona)  mail 
system.  You  can  upload  tetters  to  the  staff, 
"Ham  Help"  requests,  or  even  articles  for 
us  to  review!  Try  it  out— the  BBS  is  on 
from  2200  to  1200  UTC  weeknights,  and  all 
day  Saturday  and  Sunday.  The  number  is 
(603)^924^9809. 


Pirates 


SPEAKING  OF  BULLETIN  BOARDS,  the 
Association  of  Clandestine  Radio  Enthu- 
siasts has  set  one  up  with  information 

about  unofficial  and  pirate  radio  stations 
and  extracts  from  ACE's  monthly  maga- 
zine. A  personal  mail  system  is  also  of* 
fered.  The  BBS,  which  supports  300  or 
1200  baud,  may  be  reached  24  hours  a  day 
at(913)-877-1288. 


Sir y  High 


THE  NEXT  HAM  IN-SPACE  FLIGHT  is 
scheduled  for  later  this  year.  Astronaut 
Tony  England  W0ORE  will  be  aboard  the 
51 F  mission  of  the  arbiter  Challenger,  car 
rying  as  much  amateur  gear  as  he  can. 
Tony  says  that  groups  or  Individuals  wish- 
ing to  work  him  during  the  flight  should 
contact  the  ARRL,  as  it  is  acting  as  a  clear- 
ing-house for  the  requests.  Tony  will  con- 
centrate on  keeping  schedules  with  school 
classrooms  and  radio  clubs.  The  original 


ham  in  space,  Owen  Garriott  W5LFL,  will 
be  back  in  space  on  a  mission  coming  up 
next  year. 


Mr.  Ed 


NEW  YORK  MAYOR  Ed  Koch  was  exposed 
recently  to  amateur  radio  by  a  group  of  stu- 
dents from  Junior  High  School  22  on  Man- 
hattan's Lower  East  Side.  The  youngsters, 
who  had  just  completed  a  period  of  En* 
glish  via  Ham  Radio,  were  calling  CO  on 
their  favorite  frequency;  21.395  MHz.  John 
WA9YHVWHR,  off  the  coast  of  Honduras, 
answered  the  call,  John  is  an  old  friend  of 
the  class,  and  asked  for  a  favor.  "Call  up 
my  friend  Ed, .  ,and  tell  him  his  friend  John 
from  Westhampton  Beach  wishes  him  the 
best  of  luck. , ."  Undaunted  by  the  enormi- 
ty of  the  task,  the  group  rang  up  the  May- 
or's office.  It  took  careful  explanation  of 
ham  radio  by  the  students,  but  the  Mayor's 
secretary  finally  promised  to  deliver  the 
message.  A  few  days  later,  the  class  re- 
ceived a  personal  note  from  Mayor  Koch 
thanking  them  for  their  relay  and  express- 
ing an  interest  in  observing  their  program. 


Grab  Bag 


WE'RE  GIVING  AWAY  the  entire  United 
States!  Recently  a  box  surfaced  in  the 
W2NSD  shack  that  contained  scads  of 
giant  Worked  AM  States  Maps.  Well, 
maybe  not  giant,  but  certainly  very  large. 
All  right,  they're  17'  x  11'.  That's  pretty 
big.  If  you  would  like  one  of  your  very  own 
(while  they  last),  drop  a  big  SASE  in  the 
mail  to  73  Magazine,  80  Pine  Street,  Peter- 
borough NH  03458,  Attn:  Giant  Map.  We've 
also  got  plenty  of  the  wonderful  10-meter 
beacon  lists.  Save  a  stamp  and  ask  for 
them  both  i 

SWL  Society 


SHORTWAVE  LISTENERS,  hams,  and 
other  radio  enthusiasts  are  invited  to  join 
the  Great  Circle  Shortwave  Society.  The 
GCSS  feels  that  the  1950s  and  1960s  were 
fascinating  years  in  the  world  of  short- 
wave, and  publishes  a  newsletter  devoted 
to  the  period.  Special  emphasis  is  placed 
on  SWLs  who  were  active  during  the  period 
between  the  Korean  War  and  the  Vietnam 
War,  and  who  hold  Popular  Electronics 
"WPE"  shortwave-monitor  callsigns,  For  a 
sample  newsletter  and  information  about 
GCSST  send  an  SASE  to  Richard  Arland 
WPE7BYR,  Secretary,  Great  Circle  Short- 
wave Society,  2042C  Flyer  Drive,  Bethel 
Manor,  Lang  ley  AFB  VA  23665, 


The  crew  at  J HS  22. 


Thus  Spake  Drake 


EVEN  THOUGH  R.  L  DRAKE  no  longer 

makes  amateur-radio  equipment,  that 
doesn't  mean  that  they  can't  service  your 
gear.  According  to  William  Frost  WD8DFP, 
Service  Manager  for  Drake,  "While  it  is 
true  that  the  company  has  curtailed  its 
manufacture  of  amateur-radio  products,  it 
is  not  true  that  the  company  does  not  ex- 
ist! The  service  department  still  provides 
service  and  overhaul  on  any  R.  L  Drake 
Company  product  ever  made  and  will  con- 
tinue to  do  so  until  unique  parts  for  fa] 
product  are  no  longer  available,  or  the  cost 
of  repair  exceeds  the  value  of  the  prod* 
uct."  Drake  Is  still  at  540  Richard  Street, 
Miamlsburg  OH  45342,  and  you  can  call 
Drake  at  (Sl3)-866-3211. 

Homebodies 


CHRIS  ANDERSON  KA8RJY  wrote  in  to 
alert  everyone  about  his  National  Home- 
work Net  (NHN)»  Chris  says,  "I'm  fourteen 
and  am  Net  Manager  for  the  NHN,  which 
meets  every  Saturday  night  at  0100  UTC  on 
3.870  MHz.  We  need  to  be  exposed  to  the 
outer  world  and  would  greatly  appreciate  a 
small  tidbit  that  maybe  would  gather  some 
more  teen  amateurs  to  our  net.*  How 
about  it,  gang?  Why  not  drop  In  on  Chris 
and  the  NHN?  Or  you  can  write  to  Chris  at 
085  Walker  Road,  Jackson  OH  45640.  Tell 
him  "QRX11  sent  you. 


Well? 


WHAT  DO  YOU  THINK?  I  hope  youVe  no- 
ticed the  changes  we've  made  in  73.  We  try 
to  be  as  flexible  as  possible  to  make  this 
your  magazine,  but  we  need  to  know  what 
you  want  to  see.  Would  you  like  more  con- 
struction articles?  More  humor?  Articles 
on  DX  and  operating?  Or  maybe  you  have 
an  idea  for  a  new  column  or  feature.  You 
may  even  like  things  just  the  way  they  are. 
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Let  us  know — jot  down  your  thoughts  on  a 
card  and  drop  it  in  the  mail.  The  address  is 
73  Magazine,  80  Pine  Street,  Peterborough 
NH  03458,  Remember,  the  name  is  73  for 
Radio  Amateurs* ,  .that  means  youl 


Ham  Fam 


CAN  YOU  TOP  THIS?  We  recently  received 
a  tetter  from  Nellie  Myers  KA9DVY,  editor 
of  The  Dam  Paper,  Journal  of  the  Tri- 
County  Amateur  Radio  Group,  describing 
the  Johnson  family.  On  the  surface,  the 
Johnsons  look  like  ordinary  folk,  but  all 
seven  of  them  are  hams!  In  the  photo  are 
(front  row)  the  Reverend  Johnson  WflKPS 
and  his  wife  Doris  KA9RTK,  (back  row,  left 
to  right)  Nancy  KA9TAR,  Thomas  KA9RRU 
Greg  KA9RRN,  William  WBQYNU  and 
Sheryl  KA9RRM.  Quite  a  group!  I  wonder  if 
there's  a  watting  list  to  use  the  rig? 

XKGP7QTMP! 


ALPHABET-SOUP  SYNDROME  continues 
to  plague  the  amateur  bands.  If  you  are 

baffled  by  the  strange  prefixes  you've  been 
hearing,  the  following  information  should 
serve  to  confuse  you  even  further.  Corsica 
is  now  TK  and  French  Antarctica  is  FT.  in- 
side France,  the  first  letter  will  still  be  Ff 
but  a  second  letter  has  been  added  to  des- 
ignate the  license  class  in  these  catego- 
ries: A— minimum  age  13,  non:ode  exam, 
144  MHz  only;  B— minimum  age  13,  144 
MH2  with  a  few  CW  segments  on  10*40 
meters  and  voice  on  28,4  to  29,0  MHz;  C— 
minimum  age  1Gt  no-code  exam,  30  MHz 
and  up;  D— minimum  age  16,  all  privileges; 
E— class-D  hams  with  3  years  experience. 
In  overseas  departments  and  territories  of 
France,  the  number  in  the  callsign  will 
change — 1  becomes  3;  7  or  8  with  less 
than  3  years  in  that  class  becomes  4;  5  in- 
dicates a  license  held  for  3  years.  Say 
what? 


Prefix  Fix 


PREFIX  HUNTERS  will  have  a  chance  to 
work  three  special  Canadian  calls  during 
the  celebration  of  the  100th  anniversary  of 
the  Canadian  National  Parks  System. 
From  June  29th  to  August  29thP  you'll  hear 
XO  for  VO,  XJ  for  VE,  and  XK  for  VY. 


Lifers 


HOLDERS  OF  FCC  COMMERCIAL  TICK- 
ETS are  now  eligible  for  the  new  Lifetime 
Operator  License.  If  you  hold  an  FCC  First 
Class,  Second  Class,  or  General  Radiotele- 
phone certificate,  you  automatically  quali- 
fy. Send  your  request,  including  your  name 
(as  ft  appears  on  the  license),  your  date  of 
birth,  and  your  license  number,  to  the  FCC 
Field  Office  that  issued  your  ticket-  Write 
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The  Johnson  family  portrait. 

"Lifetime  License"  on  the  envelope,  and 
enclose  an  SASE,  Enclose  a  big  SASE  if 
you  don't  want  your  certificate  folded. 

Packet  Places 


ARE  YOU  WONDERING  if  there  is  any 
packet-radio  activity  in  your  area?  Here  are 
a  few  frequencies  (in  MHz)  that  you  can  lis- 
ten on  to  hear  some  of  the  action:  Annap* 
olis  10.147t  Atlanta  146.13/J3,  Baltimore 
145.01,  Chicago  144,95,  Colorado  Springs 
147.50,  Dallas  147.57,  Denver  14570,  San 
Francisco  146.58,  St.  Louis  147.555,  Wash- 
ington DC  145,01,  East  net  145.01 1  Pacific 
Northwest  146.55,  and  145,36  in  Southern 
California.  Packet  sounds  tike  flies  having 
a  chat. 


Foxy 


IS  CHASING  FOXES  your  idea  of  a  good 
time?  If  sop  let  us  know,  73  is  working  on  a 
super  fox  hunt  that  would  begin  with  com* 
petition  at  the  local  level,  then  advance  to 
a  regional  contest.  The  best  team  in  each 
region  would  assemble  for  a  national  fox 
hunt  to  determine  the  best  DF  team  in  the 
country.  We  are  looking  for  comments  and 
suggestions  on  every  aspect  of  the  trial,  in- 
cluding rules,  frequencies,  and  standard 
equipment.  Send  your  input  to  73  Maga- 
zine, SO  Pine  Street,  Peterborough  NH 
03458,  Attn:  Fox  Hunt. 


Crash!  Bang! 


ELIMINATE  RF  COLLISIONS  between  ter- 
restrial and  space  communications  by 
avoiding  our  satellite  passbands.  AMSAT 
urges  ail  amateurs  to  reserve  29,3-29.5, 
145.8-146,0,  and  435,0-435.5  MHz  for  ama- 
teur satellite  work.  Remember,  satellites 
can't  easily  QSY— we  can. 


QSL? 


HAVE  YOU  WORKED  4W1CW,  YN1Z, 
YN1CW,  H72f  or  TG9XGV?  Here's  a  word 

from  the  manager.  "USPS  notified  us  this 
week  that  the  address  to  which  we  sent  all 
QSLs  is  now  obsolete;  the  operator  of 


those  stations  has  moved  and  left  no  for- 
warding address.  Possibly  we  can  locate 
him  at  a  different  QTH,  but  for  now  we  are 
holding  all  incoming  QSLs  for  these  call- 
signs."  Can  anybody  help?  The  fellow's 
handle  is  Gun,  and  he  works  high-speed 
CW.  Send  your  information  to  Bill  Wellborn 
K4CLA,  562  Oak  Drive,  Lexington  SC 
29072. 


Caveat 


IF  YOU'VE  PURCHASED  a  Yaesu  FT* 
757GX  for  what  seemed  a  "bargain-base- 
ment" price,  you  may  be  in  for  a  few  head- 
aches. In  an  interview  appearing  in  the 
LV5Y/  Report,  Bob  McKay  N8ADA  said, 
"...there  are  Yaesu  757GX  radios  being 
sold  that  are  not  the  same  as  the  757 
models  being  advertised  nationally.  The 
radios  are  identical  in  appearance  but  do 
not  have  the  CW  filter,  will  not  work  on  the 
new  WARC  bands,  and  cannot  be  serviced 
in  the  USA/*  Bob  is  the  editor  of  The  Car* 
rier,  journal  of  the  Dayton  Amateur  Radio 
Association.  It  looks  as  though  someone 
has  imported  transceivers  intended  for 
sale  only  in  Japan.  The  radios  may  have 
been  illegally  imported,  but  they  could  be 
legal  since  most  amateur  gear  does  not  re- 
quire type-acceptance  by  the  FCC.  The 
shipping  crates  have  markings  on  them  in- 
dicating that  the  rigs  may  only  be  serviced 
in  Japan.  Chip  Margelli  of  Yaesu  has  indi- 
cated that  service  and  repair  can  be  done 
in  the  US,  but  the  warranty  is  not  valid  here 
in  the  States.  In  any  case  you  should  be 
wary  of  a  deal  that  seems  to  be  too  sweet 


Knock,  Knack 


A  GOLDEN  OPPORTUNITY  awaits  the 
right  person!  Ham  Radio  Outlet  is  looking 
for  someone  to  manage  a  new  amateur-ra- 
dio store  in  the  New  England  area.  HBO  is 
an  established  company  in  the  ham-radio 
industry  and  offers  a  great  employee-ben- 
efit package.  The  manager/trainee  will 
spend  time  in  California  learning  his  or  her 
job.  If  this  sounds  like  something  you 
would  like  to  do,  send  your  resume  to  Bob 
Ferrero  at  Ham  Radio  Outlet,  2620  West  La 
Raima,  Anaheim  CA  92801. 


Hot  Pix 


DO  YOU  HAVE  A  PHOTO  that  would  look 
good  on  the  cover  of  73?  We're  always  in 
the  mood  for  a  great  picture.  Send  your 
shots  in  for  evaluation!  The  pictures 
should  be  vertical,  like  the  cover,  and 
should  have  a  nice  space  in  the  upper  left 
corner  to  tuck  our  logo.  We  prefer  large-for- 
mat transparencies,  but  well  also  con 
sider  high-quality  35-mm  slides  or  color 
prints.  Forward  your  photos  to  73  Maga- 
zine, 80  Pine  Street,  Peterborough  NH 
03458,  Enclose  an  SASE  if  you'd  like  your 
pictures  returned. 


When  the  FCC 
changed  the  rules, 
El  MAC  was  prepared 

for  continuing  HAM 


rations. 


The  FCC  changed  the  allowable 

output  power  for  linear  amplifi- 
ers in  amateur  radio  service. 

Hams  can  now  run  at  1500  watts 
PEP  into  an  antenna.  El  MAC 
was  right  there  to  meet  require- 
ments  with  its  3CX1200A7  tube, 

Low-cost  replacement 
for  small  spaces. 

RF  cabinets  of  many  linear 
amplifiers  currently  use  the 
El  MAC  3-500-Z  tubes.  The  new 
3CX1200A7  for  design  takes  size 
into  consideration  and,  by  de- 
sign, is  recommended  as  a  sin- 
gle,  low-cost  replacement  for  a 
pair  of  EIMAC  3-500-Z  tubes  for 
new  amplifier  designs. 


General  Specifications 

The  EIMAC  3CX1200A7  is  a  high- 
mu,  compact,  forced  air  cooled 
triode  for  zero-bias  class  AB2 
amplifiers. 

•  2.9"  dia.  x  6.0"  long 

•  Plate  dissipation:  1200  watts 

•  Glass  chimney  SK-436 
available 

•  Standard  EIMAC  SK-410 
socket  available 


More  information  is  available  on 
the  new  EIMAC  3CX1200A7  tube 
from  Varian  EIMACT  or  any  Elec- 
tron Device  Group  worldwide 
sales  organization. 


Varian  EIMAC 
1678  S.  Pioneer  Road 
Salt  Lake  City  Utah  84104 
Telephone:  801  '972-5000 

Varian  AG 
Steinhauserstrasse 
CH-6300  Zug,  Switzerland 
Telephone:  042  *  23  25  75 


varian 


4  I 


When  You  Buy,  Say  73" 
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ICOM  HF  Transceiver 
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Reach  Out  To  Your  Friends 

\A/ith  The  IC-751 


Here's  what  other  hams  have  to  say  about 
the  "dream  rig." 

'To  put  it  concisely,  the  IC-751  easily 
meets  all  of  its  advertised  claims  with  regard 
to  technical  specifications." 

"The  filters  used  on  the  IC-751  are  about 
the  sharpest  one  can  imagine." 

"It  performed  flawlessly  over  the  entire 
period.  Particularly  if  the  IC-751  Is  used  with 
an  i  nternal  power  supply,  It  has  to  be  regard- 
ed as  the  most  compact,  full-featured  trans- 
ceiver available  for  either  fixed  station  or 
portable  operation." 

John  J.  SchultzW4FA 
CO  Magazine 
September  1984 


Now  with  a  ONE  YEAR  Warranty! 


i 


"...we  seriously  doubt  anyone  finding  a 
unit  superior  to  ICOM's  new  751  HF  'dream  rig." 

Dave  Ingram  K47WJ 
Computer  Trader  Magazine 
September  t984 


it 


excellent. 


general-coverage  receiver  Is 


t* 


n  A*.;; 

QST  Magazine 
Januaiy  1985 

The  Notch  measured  55dB,  and  is  the 
best  ICOM  Notch  yet." 

"The  stability  of  the  751  deserves  mention. 
We  measured  10Hz  drift  in  the  first  hour." 

Robert  Pohorence  N8RT 
International  Radio.  Inc 
September  1983 


ICOM 


First  in  Communications 


ICOM  Amerfca,  Inc.,  2380-  116th  Ave  NE,  Bettevue,  WA  9S004  /  333!  Tovwerwood  Drive.  Suite  307,  Dallas.  TX  75234 

AH  stated  tpedfkarloru  are  approximate  and  tubjeato  change  vwthout  noike  or  obligation   AN  ICOM  radios  sign tficantJy  exceed  FCC  /emulations  limiting  spurious  emtssfons    751285 


ICOM  HF  Receiver 
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NOTCH 


The  World  Class 
World  Receiver 


(COM  Introduces  the 
IC-R7?A  lOOKHz  to  30MHz 
superfor-grade  general 
coverage  HF  receiver  with 
innovative  features  includ- 
ing keyboard  frequency 
entry  and  wireless  remote 
control  (optional)* 

This  easy-to-use  and  versa- 
tile receiver  is  ideal  for  any- 
one wanting  to  listen  in  to 
worldwide  communications. 
With  32  programmable 
memory  channels,  SSB/ 
AM/RTTY/CW/FM  (opt.f, 
dual  VFO's,  scanning,  select- 
able AGC  and  noise  blanker, 
the  IC-R71A  s  versatility  is 
unmatched  by  any  other 
commercial  grade  unit  in  its 
price  range. 


Keyboard  Entry.   ICOM 
introduces  a  unique  feature  to 
shortwave  receivers,.. direct 
keyboard  entry  for  simplified 
operation   Precise  frequences 
can  be  easily  selected  by  push- 
ing the  digit  keys  in  sequence 
of  frequency.   The  frequency 
will  be  automatically  entered 
without  changing  the  main 
tuning  control. 


Superior  Receiver  Per- 
formance, Passband  tuning, 
wide  dynamic  range  (lOOdB),  a 
deep  IF  notch  filter,  adjustable 
AGC  [Automatic  Gam  Control] 
and  a  noise  blanker  provide 
easy-to-adjust  clear  reception 
even  in  the  presence  of  strong 
interference  or  high  noise 
levels  A  preamplifier  allows 
improved  reception  of  weak 
signals. 

32  Tunable  Memories 
Thirty-two  tunable  memories, 
more  than  any  other  general 

coverage  receiver  on  the 
market,  offer  instant  recall  of 
your  favorite  frequencies.  Each 
memory  stores  frequency,  VFO 
and  operating  mode,  and  is 


backed  by  an  internal  //thrum 
memory  battery. 

Options,  FM,  RC-1I  wireless 
remote  controller,  synthesized 
voice  frequency  readout, 
IC-CK70  DC  adapter  for  12  volt 
operation,  MB-12  mobile 
mounting  bracket,  two  CW  fil- 

ters,  FL32-500Hz 

and  FL63-250HZ, 
and  high-grade 
45SKH2 
crystal  filter, 
FL44A. 


raicoM 


First  \n  Communications 


ICOM  America,  inc.,  23fl0-1!6tfi  Ave  NE,  BelJevue,  WA  98004  /  3331  Towerwood  Drive,  Suite  307.  Dallas.  TX  7S234 

tpccffttattons  arc  approximate  and  subject  to  change  without  notice  or  ooMgat'on    AM  (COM  radios  significantly  e*t«rd  FCC  regulations  H  miring  spurious  emrtslpru    R71A1GJ34 


TIM 


FOR  AN  J*3^ 


^g^cg£\ 


BREAKTHROUGH     P 


The  high  qualify  of  AEA  products  is  appreciated  long  after  the  price 
paid  is  forgotten. 


No  Ant«nna 
Mo  Radio 

NoTVj 


THE  FANTASTIC  OOCTOR  DX™ 

CW  Band  Simulation  That  Is  So  Real 

You  Won't  Believe  II! 


^99.95 


■  WIN  improve  the  opef  ating  skills  of  ANY  CW  operator! 

•  More  run  titan  ANY  Morse  Code  iramei  yet  devise*!. 
•Use  w*lh  a  C  6*  TV  set.  ami  key  (of  key  en. 

•  Experience  the  ttwfll  of  a  "DXpedihon'  to  anywhere  m  the  world, 

•  Operate  anytime  you  want,  ideal  for  travelers 

•  Impressive  award  certificates  available  tor  verified  performance 

•  On-going  contests  IHiour  sprmt  and  £4  hour  marathon. 


HOT  ROD™ 

Vi  Wave  Telescope  Antenna 


$24.95* 


•  Fewer  telescopic  sections  than  any  %  wave 
whips. 

•  Shorter  and  lighter  than  all  %  wave  whips. 

•  Special  matching  network  designed  by  Pro- 
fessor O.K.  Reynolds  (co-inventor  oMso 
pole™  antenna)  makes  Hot  Rod  compel  Stive- 
ly  priced. 


•  Most  gain  attainable  tor  length 
oi  antenna  —  3dBd  (OdBd  for  JR. 
models}- 

•  Besl  decoupling  ol  any  commer 
cial  VHF  base  station  antenna 
available 

■  More  gain  than  many  antennas 
claimmg  up  to  ?  dB  gain— don "1 
be  fooled  by  mislead  in  g  claims! 

■  Zero  degree  angle  o»  radiation 

•  Factory- tuned  matching  net 
work 

•  Greater  bandwidth  than  any 
competitive  product 

•  DC  grounded  tor  static  dis- 
charge protection, 

•  Documented  cases  of  wind  sur- 
'val  in  140+  mph  hurricanes 

•  Easier  ihan  any  competitive  an 
lenna  to  assemble 

Mast 

Not 
Included 

llSO  =  144  or  220— $59.95- 
ISO  =  l44JRof220JR-S43.&5* 
llSO  ■  440-184.96* 

ISOPOLE  ANTENNA™ 


FL*SH\ 


Ask  about  the  new 
Doctor  QSO™ 
Simulator  Trainer 
for  license 

upgrading. 


•  First  commercially  available 
packet  controller  for 
Amateur  Radio. 

•  Uses  TAPR  circuitry  and  firmware. 
■  Digital  radio  communications  for 

computer  to  computer. 

•  Easv  to  use— five  usual  commands.       PKT-1  Packet  Controller 

•  Multiple  conversations  on  simplex  channel.  $589.95 

•  EVERY  PKT-1  is  a  dlglpeater. 

•  Send  computer  files  error  free. 

•  Operates  from  9-15  VDC  tor  portable  or  fixed 
operation. 


ELECTRONIC  KEYERS 


aOO 


©OH 


S10GL95" 

BT*1  Bask  Morse  Trainer 

*  Teaches  code  at  20  wpm. 

*  Random  practice  mode 

*  Variable  monitor  tone. 


S  149.95' 

KT-2  Keyer/Tralner 

Proficiency  Trainer, 
01-99  WPM 
Fun-feature  keyer  (no 
memory). 


S1 99.95- 

CK-2  Contest  Keyer 

•  10  soft-pardoned™ 
memories. 

•  Automatic  serial  number. 

•  Stepped  variable  speed. 

•  Two  speed  memories. 


s 


5229,95* 
MM-2MorseMatlc™ 

*  Memory  keyer. 

*  Auto  serial  number 

*  Proficiency  trainer 


All  AEA  Keyers  operate  from  9-15  VDC  (power  supply  not  included)  and  offer  many  more  advanced 
features  than  can  be  listed  here,  it  is  no  accident  that  AEA  keyers  are  regarded  as  the  best  in  the  world. 


MM 

micropatchtm 

1159.95* 


•  Morse/Baudot/ASCJI/AMTOR 

*  Use  any  AEA  software 

•  Compact 

*  Economical 


N0N1- 


ATU1000 
ADVANCED 

TERMINAL  UNIT 


$1195* 

■  World's  most  advanced 

terminal  unit/computer 
Interface 

*  32  poles,  active  filtering 

*  Set  filters  &  AFSK  tones  to 
one  Hertz 

*  TTU  RS-232,  loop  keyer  incl 


*AaJ 


NE*fl 


7^ 


CM00  COMPUTER 
PATCH™ 
S36&95* 


170/425/850  or  variable  shift 
Front-panel  squelch 
Built-in  monitor  speaker 
Dlscriminatonstyle  tuning 
lor  AMTOR 


Unmatched  Software  For  C-S4 
And  VIC -20  Computers 

MBA*TOflTJ*— The  most  advanced  soft- 
ware   written    for    Morse  Baudot  ASCn 
AMTOR  including  mail  drop 
MAR  ST  EXT™— A  spec  la  J  Worst?  Baudot 
ASCII    package    writ  ten    especially    for 
MARS  and  other  traffic  operators 
SWLTEXT™  — The    mosl    sophisticated 
r.oTiware  available  For  the  shortwave  lis- 
tening enthusiast.  Automatic  data  analy- 
sts; Morse.  Baudot,  ASCII.  AMTOR.  end 
SITOR 

AEA  also  offers  Morse.  Baudot  and 
ASCII  software  for  the  following 
computers:  Apple  II,  II  -1- .  He;  IBM-PC 


Featuring  I  COM,  The  World  System! 

VHF  COMMUNICATIONS 

915  N.  Main  St.,  Jamestown,  New  York  14701  (716)  664-6345 


ALL  BAND  TRAP 
VERTICAL 


Gr&at  for  DX 

Completely  assembled  and  ready  to  use' 
-Commercial  qua%.  built  1o  lasl  Li^rit- 
wenpht.  sealed,  weather  proof  irap(s) 
to*  loss  end  msuEator  -Handles  up  to 
2000  watts  PEP  Automatic  tund  swri 
cnmg  -For  at  transmitters  receivers  & 
trmscovers  Tim  usuaty  mm  m> 
qwrwj  •  0etu*e  end  Heed  connector,  «rtn 
ou«n  in  griming  arrestor,  KCTpfe  PL  -259 
coax  connector  Use  as  sioper  Df  vertical 
■  Permanent  or  poflabte  use  -  Easy  to  in- 
stall -Can  be  used  without  radiate  -  At- 
taches to  almosi  any  support  Excellent 
lor  all  class  amateurs  -  Instructions  in 
duded  -10  day  money  -track  guarantee1 

4-BamMO.2O.15J0    leters  (27  j  1  trao#VS41 

$39  95  plus  $4  00  snqxvxj 

tftmd-80  40.2fl  15,  i0  meters  fS2  >  2  traps  #VS-S2 

S5a  95  plus  %*  00  Snipping 

50  n  RG-58U  52  ohm  coax  cable  with  PL  259  connector  on 

each  end  -  add  $8  00  to  above  pnce 

We  accept  ViSA/MC  -  give  Card*.  Exp.  date,  Strjoaitira 

SPI  RO  DISTRIBUTORS, 
Room  105,  P  0.  Box  1536 

Hen-dersonvilfe   NC  2B793 


$15 


DTMF  DECODER 


$15 


The  LJM2RK  decoder  kit  converts  your  receiver  inlo  A 
tpeoal  receiver  or  conlrol  Whpn  a  user- selected  time- 
tone  combinahon  is  received,  the  ou  Ipu  I  provides  a  relay 
control  for  aclivihng  speaker*  or  other  devices. 

INPUT   Audio  from  transceiver    scanner   elc- 
OUTPUT:  SPST  (N.O)  r*l*y. 

FEATURES  Single  or  dual  tone*  adjustable  over  the  16 
digit  Touch  Tone  range  •  Adjustable  response  lime  ■ 
Relay  output  *  Manual  or  auto  resel  *  Single  tone  ON 
latching  with  dilterenl  single  lone  reset  OFF  •  Operates 
on  12VOC  ■  In  terfacingol  rnglt  I  pie  board*  tor  mutt  Migll 
sequential  aclivahon  and  reteL 

APPL  (CATIONS  Call-up  system  #  Repeater  or  commer- 
cial control*  •  Etc    limited  only  to  your  imagination    - 

LJM2RK  decoder  kit  includes  all  component,  relay,  and 
PC   Board,  .  ,  .  Si  5  plus  S  1,50  shipping 

LJM2RC  enclosure  kit  includes  molded  caw  speaker, 
input  cable.  -     .$5  plus  £1.50  shipping. 

For  inlormalton  and  lo  order  write: 

THE  METHENV  CORPORATION 
204  Sunrise  Drhre   Madison.  IN    47350 


no-hole,  on-glass, 

ile  antenna  that 

lis  in  15-minutes. 


Capacitive  coupling  establishes  highly 
tuned  circuit  through  glass  with  no 
measurable  signal  loss. 

No  ground  plane:  Full  halfwave  design — 
performance  equal  to  practical  5/3  wave 
installations. 


DUO-BOND  mounting  for  firm,  fast, 
waterproof  bonding.  Removable  without 
da^aoingcar  or  antenna. 

No  holes:  No  vehicle  damage:  tast  easy 
routing. 

OUT  models  for  2  meter,  220  MHz  and 
UHF  amateur  bands,  W 


antenna  specialists  ca, 


a  member  of  TIM  Allen  Group  Inc. 

12435  Euclid  Avenue,  Cleveland.  Ohio  44106 

Canada:  A.  C.  Simmonds  4  Sons.  Ltd. 


we  design  solutions. 


"TUNE  IN"  THE  WORLD 

OF  SPECIALIZED 

COMMUNICATIONS! 


EGBERT  ][+ 
RTTY-CW-XFER 

for  the  Apple  II,  ff+,  Ile 
Transmit  &  Receive  with  Software  Only 

NO  TU  REQUIRED 

The  Egbert  ]|+  has  RTTY/CW/XFER 
on  the  same  dfsk!  and  features;  split 
screen  operation,  type  ahead  buffer,  se- 
lectable mark  space,  shift  and  speed, 
change  modes  and  speeds  from  menu, 
mailbox  with  selective  call  and  save  to 
disk  Provisions  for  up  to  9  canned 
messages  on  each  data  disk,  and  much 
more. 

FOR  MORE  fNFOOR  ORDER. CALLOR 
WRITE: 

W.H.  NAIL  COMPANY 

275  Lodgeview  Drive 
Oroville.  Ca  95965 
M/C  (916)589-2043  VfSA 

Egbert  K+ -6^-95  includes  program  back  up  & 
docu m e nt a 1 1 on  U S A  fte s rde n  i  s  add  S 2  SO  tor 
shipping  Ail  o triers  add  S6  00  Ca  Res  add  6^ 
sales  tax 

INCLUDE  CALL  SIGN  WITH  ORDER! 


Thousands  of  "Ham  Radio11 
operators  across  the  country 
are  enjoying  "Specialized 
Communications''  modes. 
Whether  it's  FSTV,  SSTV,  FAX, 
OSCAR.  EME.  RTTY,  PACKET 
or  COMPUTERS,  todays  Radio 
Amateur  is  a  highly  skilled 
Communications  Specialist! 

Providing  full,  in-depth 
coverage  of  these  modes  Is  our 
business  and  we've  been  do- 
ing it  now  for  over  19  years! 
And  now  we're  expanding! 


Iowa  Residents  Musi 
Add  4%  Sales  Tax 

4%  AOdsd  lo  AH 
Ctwot  Card  Orders 


Now  published  "monthly11  10  times 
per  year,  SPEC-CQMth  readers  are  kept 
up-to-date  In  a  world  of  fast  moving 
modern  technology. 

Why  not  give  us  a  try?  Back  Issue 
samples  are  available  for  just  $2.00  ppd, 
(Master  Article  Indexes  add  $1.00). 

Special  Six  Month  Trial  Subscription 
-$10.00.  U.S. /Canada/Mexico  Annual 
Subscription  $20.00.  (Foreign  Subscrip- 
tions slightly  higher). 


SPEC-COM 


Ttf 


Amateur  Radio  Specialized 

Communication  Journal 

P.O.  Box  H 

Lowden,  Iowa  52255 

(319)  944-7869  [Membership  Services) 
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New  FL-4  UHF 
Helical  Resonators 


These  are  professional  "Commercial  Grade"  Units — Designed  for  Extreme 
Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 


For  10M, 

2M. 
220  MHz, 
&  440  MHz 


Lr5^-  _ 


COMPLETE  SHIELDED  RCVR  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR20GAVHF    SCR450JWJHF 


*     ««de   dynamic 
spumous   Reap     & 


•  Totmltf  Advanced  Ommignl 

•  3  Pole  Front  End  Fftr 
range -'educes  overload 
Inter  mod. 

•  Sens.  Q.25„W12d9  SlNAD  typ. 

•  Sel   -6dfi  m   *  6  5  KHz     I30d8  #  ±30KHz.  (B 
Pole  Crysiei  +  4  Role  Ceramic  Fltrs. 

•  'S  Meter'.  Discriminator  &  Deviation  Mtr.  Outputs! 

•  E*c    audio  quality1  Fast  squalen'  wfl)0005% 
Cry  »t  at  t  Super  Sfiatp'  tF  Fit?  elso  avMit } 

Comprete  Receiver  Assemblies 

•  Rcvr»  Bd,  mounted  in  s melded  housing 

•  Completely   asrnbld   A    lasted,   wlFT    caps, 
S0239  conn 

•  As  used  in  the  SCR1QO0.  Ready  to  drop  Into  your 
system? 

•  UHF  flcvr.  Assy,  Now  Available  w/Super 
Sharp  FL-4  Helical  Resonators.  Greatly 
reduces  IM  &  "out  of  band"  Interfere  nee! 


SCAP  Autopitch  Board 

•  Provides  all  basic  autopstch  functions 

•  Secure  3  OiQit  Access,  1  Au*  On  OH  function, 
A  u  d « o  AG C ,  6u  1 1 1  ■  i  n  timers .  at  c  Beau  1 1  f u  I  Aud <  o r 

•  OVi  inhibit  bd  also  avertable 

•  Write* call  for  details  and  a  data  sheet 

RPCM  Board 

•  Used  wtSCAP  board  10  provide    Reverse  Pal ch 
and  Land  Line  Co"!ro<  ot  Repeater 

•  includes  lino  im*   answering   o'Cu' 

Lightning  Arrester  For  SCAP 

•  Gas  Discharge  Tube  shunts  phone  line 
surges  to  ground 

•  Handles  up  to  40.QQ0  Amps! 

•  The  Best  device  available  to  protect  Autopatch 
equipment  from  lightning  da/nge.  $17.00  +  S'H 


"1*1* 


FL-6 


FL6  Rcvr.  Front-End  Preselector 

•6  Hi  O  Resonators  with  Lo-Noise  Transistor  Amp  |2M 
or  220  MHz), 


•  Provides  tremendous  rejection  of  "out  of-band"  sig- 
nals wfaut  the  usual  loss?  Can  often  be  used  Instead 
ot  large  expensive  cavity  'liters, 

•  Extremely  helpful  at  sites  with  many  nearby  VHF  trans- 
mi { tors  to  "filter out"  these  out-of-oand  signals. 


e   » 


SCR  500  VHF/UHF 
LINK/CONTROL  RCVR. 

*  SCR2O0A  or  SCH450A  rack  mounted 

*  Available  with  or  without  meters  and 
power  supply 


ID250A  CW  ID 

&  Audio  Mixer  Board 

•  Improved?  Now  includes  "audio  mute"  circuit  and 
"Emergency  Power"  ID  option, 

•  4  mput  AF  Mixer  &  Local  Mic.  amp. 

•  PROM  memory— 250  bits/channel. 

•  Up  to  4  different  ID  channels! 

■  Many  oiher  features  Factory  programmed 

CTC100  Rptr,    COR  Timer/Control  Bd. 

•  Complete  solid  state  control  for  rplr  Cor,  "Hang"  Timer, 
"Time-Out"  Timer,  TX  Shutdown/ Reset  etc. 

•  Includes  Inputs  4  outputs  for  panel  controls  &  lamps. 

Repeater  Tone  &  Control  Bds. 

For  SCR1O00MOOO  &  CTCI007ID250  only 

•  TMR-1  "Kerchunker  Killer"  or  "Time  Out  Warning 
Tone"  Bd. 

•  THA-1  "Courtesy  Tone  Beeper"  Bd, 

•  PSM-1  Power  Supply  Mod  Kit  replaces  Darlington 
pass  transistor  in  older  SCR  100074000s. 


Call  or  Write  for  Data  Sheets 


IMPROVED  SCT41 0B 
TRANSMITTER  ASSY. 

SCT110  VHF  Xmtr/Exelter  Board 

•  10  Wts.  Output  100%  Duty  Cycle! 

•  Infinite  VSWfl  proof 

•True  FM  for  exc.  audio  quality 

•  Designed  spec  if  Leal  ly  for  continuous  rptr  service, 
Very  *ow  m   "white  noise  " 

•  Spurious  .70  dB.  Harmonics  -60  d 6 
•With  .0005%  xtal 

•  BA-30  30  Wt.  Amp  board  &  Heat  Sink, 

3  sec.  LP.  filter  &  re),  pwr.  sensor. 

•  BA7S  75  Wt.  unit  also  available. 

SCT110  Transmitter  Assembly 

9SCT11Q  mounted  in  shielded  bousing 
•Same  as  used  on  SRC1000 

•  Completely  ass m bid.  w/F.T.  caps,  S0239  conn. 

•  10,  30.  or  75  Wt.  unit. 

SCT  410B  UHF  Transmitter  Bd.  or  Assy. 

•  Similar  to  SCTHQ.  10  Wts  nom 

•  Now  includes  uon  board"  propor- 
tional Xtai  QscJQven  circuitry  for  very 
high  stability* 

»  BA -40  40W.  UHF  AMP.  BD.  &  HEAT 
SINK 


TTC300  TOUCH  TONE  CONTROLLER 

•  High  performance.  Super  versatile  design 

•  Uses  new  high  quality  Xtal  Controlled  Decoder 
IC,  w/mgh  immunity  to  falsing 

•  Decodes  all  16  digits 

■  3  OMQFF  Functions  per  Main  Card.  Easily  ex- 
pandable to  any  no,  of  functions  w'Expanslon 
Card*. 

■  Field  Programmabfe  via  plug  in  Coded  Cards 

-  Latched  or  pulsed  outputs,  many  unique  3-digit 
codes  available  Not  basically  1 -digit  ss  with 
competitive  units, 

•  Transistor  Swilcn  outputs  can  directly  trigger 
solid  state  circuitry  or  relays,  etc.  for  any  type  of 
control  function. 

■  Interfaceable  to  Auxiliary  Equipment 

•  Low  Power  Consumption  CMOS  Technology. 
5VDC  Input.  Gold  plated  connectors. 


SPECTRUM  COMMUNICATIONS 
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ket  Made 


Kantronics  Packet  Communicator 


Suggested  Retail  $389.95 


TM 


Kantronics  wants  you  to  join  one  of  the  fastest  growing  segments  of 
Radio  today  .  .  .  Packet  Radio.  With  the  Kantronics  Packet  Communicator 
we've  made  getting  on  Packet  as  easy  as  getting  on  RTTY, 


The  Kantronics  Packet  Communicator  is  a 
fully  assembled  and  programmed  ter- 
minal node  controller  ready  for  operation. 
Simply  connect  the  Packet  Communicator  to  the 
Serial  TTL  or  RS232  port  of  your  computer,  and  the 
microphone  and  external  speaker  Jacks  or  your 
transceiver.  The  power  supply,  cables,  and  most 
connectors  are  included. 


Because  the  Kantronics  Packet  Communi- 
cator uses  internal  microprocessors  for 
protocol  and  signal  processing,  the 
operator  simply  follows  procedures  and  commands 
outlined  in  the  operators  manual. 

Any  communications  or  terminal  program,  like 
those  used  with  telephone  modems,  can  be  used  to 
set  up  the  computer  to  communicate  with  the  Packet 
Communicator,  Special   Packet  Terminal  (Pac- 
Term™)  programs  for  many  popular  personal 
The  Kantronics   Packet  Com-  computers  will  be  available  soon  from 

municator  has  both  the  AJL25  and  Kantronics, 

Vancouver  protocols,  making  it 
compatible  with  most  existing  Packet  terminal  node  con- 
trollers. Added  features  include  both  Bell   103  and  202 
tones,  and  the  ability  to  use  the  unit  as  a  1200  baud  radio 
modem  without  special  protocols. 

Error  free  data  communication  via  computer  makes  Packet  Radio  technology  exciting, 
and  Uie  Kantronics  Packet  Communicator  lets  you  get  in  on  the  action. 


Tor  more  information  contact  your  local  Kantronics  dealer, 

or  write  Kantronics, 


- 


COMMUNICATE 


lilbF    *I¥* 


Special  Report: 
Volunteer  Examiners 

HAM-DAY '85- 

Are  You  Ready? 

Ten  Million  Resistors: 
The  Incredible  Diglohm 

PRIVATE 
EARTH 
STATIONS         A 


FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 


to 


73  for  Radio  Amateurs 


TjFTJ  o  I  Start  my  no-risk  subscription  today  and  send  me  1 2  issues 
I  E^O*  of  73  for  $19.97*  I'll  save  33%  off  the  newsstand  price! 


□  CHECK/MO  D  Bill  Me     (plea*  make  cheek  payable  to  73) 


Name_ 
Address. 

City 


Stat< 


Zip 


Canada  fit  Mexico  $11.97 1  I  year  only,  US  funds  drawn  on  US  bank. 
Foreign  surface  $3?-97,  J  year  onlyt  US  funds  drawn  on  US  bank. 
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Discover  the  Discone 

Is  this  the  perfect  aerial?  Consider  simple  wire  construction, 
easy  one-time  tuning,  and  flat  swr  from  3.5  to  28  MHz. 


With  the  addition  of  the 
new  WARC  bands, 
amateur  radio  operators  will 
have  HF  allocations  at  eight 


points  over  an  eight-to-one 
frequency  range.  Multiband 
antennas  will  become  quite 
complicated,  except  for 
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FREQUENCY,  MH* 


Fig.  1.  Swr  vs.  frequency  for  a  discone  antenna  having  a  cut- 
off frequency  of  10  MHz  (dotted  line).  The  points  show 
the  results  of  a  test  at  W1CV/4  using  the  antenna  described 
in  this  article.  Any  swr  less  than  3  was  considered  tolerable. 


I    1/2 

WAVELENGTH 


Fig.  2,  Design  of  a  bhconkal  antenna  (A)  and  a  discone  (B). 
The  discone  is  a  modified  bi-conical  antenna,  in  the  same 
way  an  inverted  ground-plane  antenna  is  a  modified  vertical 
dipole. 


broadband  types,  which  will 
probably  become  more  and 
more  popular.  Such  anterv 
nas  as  the  dipole  with  tuned 
feeders,  the  random  wire, 
the  log  periodic,  and  others 
will  be  used  by  many  hams 
in  pursuit  of  multiband  op- 
eration. 

This  article  describes  the 
theory,  design,  and  con- 
struction of  a  broadband 
vertical  for  the  range  10 
through  30  MHz.  This  an- 
tenna is  an  adaptation  of  a 
technique  usually  seen  only 
atVHF:  the  discone.  This  an- 
tenna displays  vertical  po- 
larization and  excellent  low- 
angle  radiation;  it  needs  no 
radial  system,  and  it  has  a 
fairly  flat,  low  swr  curve 
over  a  continuous  frequency 
range.  A  theoretical  swr  re- 
sponse is  illustrated  in  Fig.  1 

Theory 

The  concept  of  the  dis- 
cone originated  with  the  no- 
tion that  if  an  antenna  could 
be  constructed  whose  di- 
mensions were  specified  by 
angle  measures  only,  then  it 
would  function  independent- 
ly of  the  wavelength.  The 
bi<onicai  antenna  (A  in  Fig 
2)  is  one  such  device.  If  the 
two  cones  extend  suffi- 
ciently above  and  below  the 
feedpoint,  then  resonance 
can  exist  at  any  frequency 


tudes  of  the  cones  are  1/4 
wavelength.  The  electro- 
magnetic field  flows  out- 
ward from  the  feedpoint 
along  the  surfaces  of  the 
two  cones  until  it  reaches 
points  separated  by  1/2 
wavelength,  as  shown. 
Clearly,  this  will  be  possible 
at  any  frequency  larger  than 
fm(n,  provided  the  vertices  of 
the  cones  come  together 
precisely  at  the  feedpoint 

As  the  frequency  is 
moved  below  fmjn,  it  is  no 
longer  possible  to  find  two 
points  on  the  cone  surfaces 
separated  by  1/2  wavelength 
in  space.  Consequently,  the 
swr  increases  rapidly.  When 
the  frequency  is  lowered  so 
that  the  slant  height,  h,  of 
each  cone  is  equal  to  1/4 
wavelength,  we  say  that  the 
bi-conical  antenna  is  at  fc  — 
its  cutoff  point.  The  swr  at 
cutoff  varies  depending  on 
the  vertex  angle  of  the 
cones.  Below  fc,  the  swr  rises 
with  extreme  steepness  to 
prohibitively  high  values. 
Thus  the  bi-contcal  antenna 
represents  an  electrical 
high-pass  filter  with  a  lowest 
practical  frequency  of  fc. 

A  bi-conical  antenna  ob- 
viously presents  structural 
problems  at  high  frequen- 
cies although  it  is  perfectly 
practical  at  VHF.  To  reduce 
the  physical  size  of  the  an- 
tenna, the  discone  was  de- 


above  fmjnj  where  the  alti- 
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veloped  Either  the  top  or 
bottom  cone  may  be  re- 
placed with  a  reflecting  ra- 
dial system,  and  then  the 
antenna  will  function  over 
the  same  frequency  range 
(provided  the  reflector  is 
large  enough).  If  we  replace 
the  lower  cone  with  a  radial 
system  and  bring  the  feed- 
point  to  ground  level,  we 
have  an  antenna  known  as  a 
conical  monopole.  By  re- 
placing the  top  cone  with  a 
reflecting  disk  of  sufficient 
size  (B  in  Fig.  2),  we  obtain 
the  discone.  The  discone  is 
to  the  bi-conical  as  an  in- 
verted ground-plane  anten- 
na is  to  a  vertical  dipole. 

The  discone  is  easier  to 
build  than  a  conical  mono- 
pole  primarily  because  no 
ground  radial  system  is  nee* 
essary  The  high-current  por- 
tion of  the  antenna  is 
elevated  above  ground  The 
disk  radius  need  be  only 
about  1/12  wavelength  at 
the  lowest  usable  fre- 
quency, fc. 

Design 

The  antenna  gets  its  name 
from  the  fact  that  it  consists 
of  a  disk  on  top  of  a  cone. 
The  disk  radius,  r,  is  0,08 
wavelength  at  the  cutoff  f  re- 
quency,  fc,  and  the  slant 
height,  h,  is  0.24  wavelength. 
These  dimensions  are  free- 
space  values. 

Above  fc,  the  swr  drops 
from  about  3.5  to  almost  a 
perfect  match  at  fmm.  In  the- 
ory, the  swr  then  remains 
nearly  constant  for  several 
octaves.  Above  about  the 


third  harmonic  of  fCr  the 
maximum  radiation  begins 
to  occur  at  considerable  el- 
evations above  the  horizon- 
tal; however,  between  fcand 
3fc  the  radiation  angle  is 
very  low  and  therefore  is  ex- 
cellent for  DX  work. 

At  10  MHz,  0.08  wave- 
length in  free  space  is  7  feet 
10  inches,  and  0.24  wave- 
length is  23  feet  8  inches. 
The  slant  height  of  the  cone 
is  equal  to  the  base  diame- 
ter, making  the  pitch  of  the 
cone  30  degrees  from  the 
vertical.  This  value  is  not 
however,  particularly  criti- 
cal. Discones  may  be  built 
with  considerably  larger  or 
smaller  vertex  angles.  The 
value  of  30  degrees  was  cho- 
sen since  it  appears  to  be 
the  most  common  value  in 
discone  design. 

At  VHF,  discones  usually 
are  made  from  solid  metal 
or  screen.  For  a  discone  with 
fc  b  10  MHz,  this  would  ob- 
viously be  ridiculous.  How- 
ever, a  wire  cage  will  work 
very  well  at  longer  wave- 
lengths provided  the  separa- 
tion between  the  wires  is 
small.  The  design  scheme 
for  the  10-to-30-MHz  dis- 
cone is  shown  in  Fig,  3.  A 
suggested  list  of  parts  is 
given. 

Initial  Construction 

The  center  support  mast 
for  the  HF  discone  is  23  feet 
6  inches  high.  Aluminum 
tubing  works  very  well  for 
this  purpose  and  is  available 
in  most  hardware  stores. 
Three  eight-foot  sections 


DLSK   (TO   CENTER 

CONDUCTOR! 


*£,  MHz 

Bands  covered,  M 

r,  ft. 

h,  ft. 

Mast* 

3,4 

80,  40,  30,  20, 
17,16,12,10 

23,1 

69.5 

65 

6.9 

40,  30,  20, 17 
15, 12, 10 

11.4 

34.2 

33 

10.0 

30,20,17,15, 
12,10 

7.9 

23.7 

23 

13.7 

20, 17, 15,  12, 
10 

5.7 

17.1 

17 

17.9 

17, 15, 12,  10 

4.4 

13,2 

13 

20.5 

15,12,10 

3.8 

11.5 

11 

24.0 

12,10 

3.3 

9.9 

9 

27.0 

10 

Z9 

8,7 

8 

*  Minimum  heights,  in  feet. 

Table  1.  Discone  dimensions  for  various  frequencies  f0 
(Values  of  fc  are  chosen  slightly  below  the  lower  end  of 
the  nearest  amateur  band.) 
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CONE  tTO  SHIEUJ1 


FEED  U*£ 
CHOKE 


Fig.  3.  Construction  of  the  10-30-MHz  discone.  The  slant 
height  is  23  feet,  8  inches;  the  square  disk  has  a  diagonal  ra- 
dius of  8  feet.  The  supporting  mast  is  23  feet,  6  inches  high. 


may  be  used,  overlapping 

three  inches  at  the  junc- 
tions. The  top  section  is  one- 
inch  O.D.,  the  center  section 
7/8 -inch  O.D.,  and  the  bot- 
tom section  one-inch  O.D. 
The  sections  are  best  se- 
cured by  slitting  the  end  of 
the  larger  piece  with  a  hack- 
saw and  clamping  the  two 
sections  together  with  hose 
clamps. 

The  cone  consists  of  32 
lengths  of  wire.  Uninsulated 
no.  22  wire  is  a  good  choice 
for  this  purpose.  The  wire 
need  not  be  heavy;  in  fact, 
heavy  wire  will  make  con- 
struction very  difficult  Each 
wire  is  approximately  23 
feet  8  inches  long  and  slants 


down  at  an  angle  of  about 
30  degrees  with  respect  to 
the  vertical  mast.  All  the 
wires  are  joined  at  the  base 
of  the  cone  with  an  octago- 
nal ring. 

To  form  the  base  of  the 
octagonal  cone,  eight  stakes 
should  be  driven  into  the 
ground  at  a  distance  of  15 
feet  from  the  base  of  the 
support  mast.  (A  ninth  stack 
should  be  placed  at  the 
point  where  the  mast  base 
will  be  located,  so  the  mast 
may  be  slipped  over  it  when 
erected,)  The  eight  cone- 
support  stakes  should  be 
uniformly  arranged  in  a 
manner  such  that  lines  from 
any  two  adjacent  stakes 


TV  STANDOFF 


WiBtS 


MO.   12   WtRt  R1M6 


Fig.  4.  The  ring  for  the  apex  of  the  cone  is  constructed  using 
no.  12  wire  and  four  clamp-and-screw-type  TV  standoff  in- 
sulators. The  cone  wires  are  attached  in  bunches  of  eight, 
one  bunch  to  the  center  of  each  side  of  the  square. 


HO.  22    Wl«£ 


PLASTIC   SPlDEB 


HOSE   CLAMP 


Fig  5.  ffacf/a/  leg  of  square  disk.  Three  concentric  square 
rings  of  no  22  wire  join  the  radial  tubing  sections.  The  disk 
is  mounted  at  the  top  of  the  mast  using  a  plastic  quad 
spider.  The  mast  is  wrapped  with  electrical  tape  to  ensure  a 
tight  fit  for  the  spider  and  also  to  insulate  the  disk  radials 
from  the  mast 


would  form  a  45-degree  an- 
gle at  the  center  support 
point. 

The  cone  apex  is  con- 
structed as  shown  in  Fig.  4. 
Four  clamp-and-screw-type 
Radio  Shack  TV  standoff  in- 
sulators are  mounted  about 
one  foot  below  the  top  of 
the  mast  A  length  of  no.  12 
uninsulated  solid  copper 
wire  should  be  run  through 
the  standoff  holes  and  sol- 
dered at  the  ends  to  form  a 
square.  Caution  must  be  ex- 
ercised to  make  sure  the  ring 
does  not  short  to  the  metal 
parts  of  the  standoffs  (and 
thus  to  the  vertical  mast). 

To  complete  the  conef 
cut  32  lengths  of  no,  22  wire, 
each  24  feet  long.  Solder 
them  in  bunches  of  eight  to 
the  center  of  each  side  of 
the  apex  square  This  pre- 
vents them  from  becoming 


hopelessly  snarled  when  the 
mast  is  put  up,  Have  some- 
one hold  the  top  section  of 
the  mast  upright  at  its  even- 
tual location  and  fan  the 
cone  wires  out  along  the 
ground  in  a  uniform  radial 
arrangement. 

The  "disk"  is  made  from 
four  eight-foot  sections  of 
one-inch  O.D.  aluminum 
tubing,  a  quad  spider, 
twelve  hose  clamps,  and 
more  no.  22  wire.  Insert  the 
four  sections  of  tubing  into 
the  spreader  holes  of  the 
quad  spider  so  that  they 
form  an  X,  In  Fig.  5  we  see 
how  the  wires  are  attached 
to  the  four  radial  sections  of 
tubing  to  form  the  square 
disk.  The  wires  should  be 
pinched  into  a  small  U  shape 
at  each  point  where  they  are 
clamped  to  the  tubing.  Three 
concentric  wire  squares  wi 


Parts  List 

Aluminum  tubing,  7/8*  O.D.,  8'  long 

1 

Aluminum  tubing,  1*O.D.,  8'  Jong 

6 

Electrical  tape,  large  roll 

1 

Ground  stake,  2'  long,  minimum 

9 

Hose  clamp,  1-1/4" 

15 

Insulator  porcelain  or  glass,  4" 

8 

Spider  hub,  plastic* 

1 

Standoff,  TV  type,  c!amp-and*screw 

4 

Wire,  uninsulated  no.  22,  1000  ft.  roll* * 

1 

Wire,  uninsulated  no.  12,  5-ft.  length 

1 

•Propagation  Products,  1855  Cassat  Avenue, 

Jacksonville 

FL  32210 

"Mouser  Electronics,  11433  Woodside  Avenue, 

Lakeside 

CA  92040 

result.  The  wires  should  be 
straight  but  not  under  strain 
since  they  will  contract  in 
cold  weather.  Mount  the 
square  disk  at  the  top  of  the 
support  mast,  using  the  spi- 
der Wrap  the  mast  with  tape 
to  get  a  tight  fit. 

Putting  It  Up 

Attach  the  center  conduc- 
tor of  the  coaxial  feed  line 
(RC-56/U,  RG-8/U,  or  equiv- 
alent) to  the  center  of  the 
disk,  using  a  hose  clamp  at 
the  innermost  exposed 
metal  point  of  one  of  the  ra- 
dial tubing  sections.  Attach 
the  outer  conductor  to  the 
apex  of  the  cone 

Have  someone  hold  the 
top  section  of  mast,  com- 
plete with  cone  wires  and 
disk  attached,  at  the  point 
where  the  mast  is  to  be 
erected.  Attach  two  of  the 
cone  wires  from  each  bunch 
to  adjacent  radial  stacks,  us- 
ing an  insulator  and  four  ex* 
tra  feet  of  wire.  Raise  the 
mast  to  its  full  height  while 
keeping  it  vertical  (a  steplad- 
der  is  almost  a  necessity  to 
do  this!).  Tape  the  coaxial 
feed  line  to  the  mast  as  it  is 
raised,  Once  the  mast  is 
fully  extended,  tighten  the 
eight  cone  wires  so  that  the 
mast  is  vertical  and  is  effec- 
tively guyed  by  the  wires  — 
but  don't  pull  them  exces- 
sively tight. 

Construct  a  ring  of  wire  by 
connecting  the  eight  cone 

wires  together  immediately 
above  the  insulators.  This 
octagonal  ring  will  be  two  or 
three  feet  above  the  ground. 
Then  attach  the  remaining 
radial  wires  to  the  ring  in  uni- 
form fashion  all  around.  As 
with  the  other  wires,  do  not 
pull  them  too  taut.  Each 
bunch  of  eight  radial  wires 
should  run  to  two  adjacent 
sides  of  the  octagonal  cone 
ring. 

The  feed  line  should  be 
decoupled  from  the  antenna 
at  the  point  where  the  cable 
crosses  under  the  cone  ring. 
Otherwise  there  may  be  an- 
tenna currents  on  the  feed- 
line,  with  consequent  prob- 
lems, Wind  the  cable  into  a 
tight  coil  about  five  or  six 


inches  in  diameter  with  10 
to  15  turns.  This  will  choke 
off  unwanted  currents  on 
the  outside  of  the  coaxial 
cable  while  leaving  its  per- 
formance as  a  feed  line  unaf- 
fected. 

Testing 

Once  the  discone  is  com- 
plete, you  are  ready  to  test  it 
for  swr.  Results  of  testing  at 
WI  GV/4  are  illustrated  by  the 
points  in  Fig.  1  at  14,  21,  and 
28  MHz.  The  swr  is  expected 
to  begin  rising  at  about  12 
MHz,  In  theory,  it  should  be 
about  3.5  at  10  MHz. 

If  the  swr  is  a  bit  higher  or 
lower  than  the  values  shown 
in  Fig.  1,  it  is  probably  be- 
cause of  the  ground  conduc- 
tivity {which  can  range  from 
rotten  to  excellent}  and  also 
perhaps  because  of  objects 
such  as  trees  and  electrical 
wires  in  the  near  field  of  the 
antenna.  In  some  cases, 
sharp  increases  in  swr  may 
appear  mysteriously  at  cer- 
tain frequencies  welt  above 
fc.  These  cases  are  usually 
attributable  to  resonances 
in  nearby  objects  such  as 
other  antenna  towers  and 
masts.  Keep  the  discone  as 
far  away  as  possible  from 
other  antenna  structures. 

Since  the  discone  is  a  ver- 
tically-polarized  antenna 
and  has  a  broadband  re- 
sponse, it  may  pick  up  more 
man-made  noise  than  reso- 
nant (narrowband)  or  hori- 
zontal antennas.  A  trans- 
match  at  the  station  end  of 
the  feed  line  will  give  the  dis- 
cone some  selectivity, 
which  should  help  reduce 
this  noise  if  it  is  a  problem. 
The  transmatch  also  will  re- 
duce harmonic  radiation. 
Hopefully,  your  transmitter 
has  enough  harmonic  atten- 
uation already,  but  the  dis- 
cone offers  none  at  all 

If  the  swr  is  not  reason- 
ably low  and  flat  (2  or  less 
above  fmj n)  and  there  are  no 
known  resonant  structures 
nearby,  check  to  be  certain 
there  are  no  open  or  short 
circuits  in  the  system.  If  the 
cone  apex  ring  should  hap- 
pen to  touch  the  metal  part 
of  one  of  the  TV  standoffs, 
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QUALITY  PARTS  AT  DISCOUNT  PRICES! 


SUB-MINIATURE 
DTYPE  CONNECTOR 


'jm?    :V™:::-?\:i': 


SOLOtR  TYPE  SUB  MIWMLfRf 
CONNECTORS  USED  FOfi 
COMPUTER  HOC*  UPS 
DH  15  PLUG  $2  75 

DB  15  SOCKET        |4,00 
DB  15HQ0D  11.50 

DB  26  PLUG  J2.75 

DB25SOCKf  I        13,50 
DB  2b  HOOD  S1.25 

"PARALLEL"  PRINTER 
CONNECTOR 

SOtD€«  STYLE 
36  PIN  UAl£  USED 
ON  'P*HAtLEr 


SEND  FOR\ 


■ 


le.d;s 

STANDARD  JUMBO 

DIFFUSED 

RED  10  FW  SI  50 
GKEEH  10  FOR  42,00 
raiOW  10FOKS2  00 

ff\  FLASHER  LED 

f|  VOLT  OPERATION 
RED  JUMBO  SIZE 
SLOO  EACH 
61  POLAR  LED 
2  FOR  $1.70 


T 


CRYSTAL 


STYLE  NC33AJ 
^2      i  OCNjORBunST 


13  SO  EA 


3579  545  KC 
1100  EACH 


2  AMP  SOLID 
STATE  RELAY 

SaZE_  114* 

V  HIGH 

C50NTHOL  3.e-6V0C 

TTL  comjalitil* 
LOAD:  120  to  @  2  imp 

iZ.  50  each  ID  for  $23  00 


13  VDC  RELAY 

CONTACT   SPHC 
10  AMP  @  130  VAC 
ENERGIZE  COIL  TO 
OPEN  CONTACT . 
COl!_  13  VDC  650  OHMS 
SPECIAL    11,00   EACH 


-48  PAGE  CATALOG 


MINIATURE  TOGGL 
SWITCHES 

ALL  ARE  RATED  S  AMPS  Q  1» 
S.P.D.T.  S.P.D.T.  v*~ 

(Ofl-on) 

PC.  STYLE, 

NON-THREADED 

BUSHIHO 

7 »  EACH 

I  Li  FOR  |T  00 

S.P.D.T. 

(on  -off  -on } 


NOM-TMHCAOE 
BUSHMQ 

p  C  STVvf 
IM  £  ACM 


(on -on) 

solder  lug 
terminals 

11 .«  EACH 
10  FOB  19  00 
100  FOR  MO 

S-P.D.T 

(on-on) 

PC  LUGS 
THREADED 
BLrSMthG 
SI  OS  EACH 
10  FOR  1-9  00 

too  for  sac 


SOLID 
STATE  BUZZERI 

STAfi  «SMH  Obi 
6  VDC     TTL 
COMPATIBLE 
SI  00  EACH 
10  FOR  *9  00 


120V  INDICATOR 

NEON  INDICATOR 

PATEO  130  V  V3« 

WOUHTS  IN  *•  ir  HOLE 

75*  EACH     RED  LENS 

100  RW  fe5  00 


EDGE 
CONNECTORS 


rnmiTiffflf" 

22/44   22/44  gold  plated 
contacts 

156  CON  TACT  SPACING 
S2. 00  EACH     ItirUHtlSOO 


SWITCHING 
POWER 
SUPPLY 


ALL  CLCCTROAICS  CORK 


ft04S   VERMONT  •  *  Q   BOK  ?0*0&  *  LOS  ANGELES.  C4  90O0G 


TOLL  FREE  ORDERS  •1-800-826-5432 

(IN  CALIFORNIA  1-8D0-2Sa-6ti6G} 
AK,HI,    DH    INFORMATION    *   tat 3)  380-8000 


•  QlianPi'H  ■.  «  IWITEO  4    FDPEIGN  i  >*01ftl 

*  m.«j.muh  0*Df«  *lpn0  fNCiUO*  lU"'CIIhT 

*D  t  O  U  •     C*l'r    nrv    *E»B  •  t  i 


INPUT 

14  Vac-?S5V*c 

OUTPUT- 

♦  12Vdc@350ma 

+   5Vdc®  1-2  amp 

-    5Vdc@200mfl 

SSfc4Stf*4m»*  |  fc*  high 

$500  uch 


d  See  a  change  in  your  Challenger 
o  Put  some  fun  in  your  Flescher 
a  Get  your  CP-T  in  the  chips 
Really  motivate  your  MFJ 
Heat-up  your  HAL  and  hop  up 
your  Heath  with  the. . . . 


AND  AIR-ROM  CARTRIDGE 

For  both  the  COMMODORE  64  and  VIC  20 

(Soon  for  the  new  C-128) 

Works  with  all  these  fine  terminal  units  to  bring  you  the  ultimate  in 
RTTY/CW/AMTOR  performance.  New  AMTOR  +  program  with  vari- 
able PTT  delay  for  slower  rigs  and  high  rate  bit  sync  to  compensate 
tor  computer  clock  crystal  variations.  It's  !toe  best  $39.95  you'll 

ever  spend  to  improve  your  station.  Don'! 
have  a  disk  drive,  then  use  the  ROM 
cartridge  at  $59.95.  On  performance  and 
features  vs.  cost,  nothing  even  comes  close! 
No  complicated  menus  to  bog  you  down.  Mo 
limited  performance  programs  here.  The 
AIRDISK  will  enhance  any  demodulator.  Disk 
works  with  both  computers.  Specify  which 
for  cartridge. 


the  swr  will  change  dramati- 
cal ly>  The  radial  tubing  sec- 
tions of  the  disk  should  not 
short  to  the  vertical  mast  in- 
side the  plastic  spider  hub. 
The  cone  wires  should  not 
come  in  contact  with  foliage 
and  should  be  insulated 
from  ground.  All  wire  joints 
should  be  carefully  sol 
dered. 

Conclusion 

The  discone  antenna  de- 
scribed in  this  article  was 
built  and  tested  at  W1CV/4 
in  the  summer  of  1981,  at 
which  time  I  had  the  good 
fortune  to  be  able  to  use  near- 
ly an  acre  of  real  estate.  Re- 
sults were  as  expected.  The 
antenna  performed  very 
well  for  DX  on  20,  15.  and  10 
meters.  This  is  undoubtedly 
because  of  the  low  angle  of 
radiation  and  the  fact  that 
the  feedpoint  is  well  ele- 
vated above  the  level  of 
most  nearby  obstructions, 
especially  houses  (which  are 
almost  all  single-level  struc- 
tures in  Florida!).  The  dis- 
cone should  be  a  great 
convenience  for  multiband 


operators  once  we  have 
access  to  six  bands  above 
10  MHz. 

Of  course,  there  is  noth- 
ing special  about  fc  =  10 
MHz.  Larger  or  smaller  dis- 
cones  may  be  constructed 
to  suit  individual  desires  and 
needs.  Table  1  gives  the  di- 
mensions of  the  disk  radius, 
r,  and  the  slant  height,  h,  as 
well  as  suggested  mast 
heights  for  discones  having 
various  values  of  fc.  A  dis- 
cone for  80  through  10  me- 
ters is  not  out  of  the  question 
if  you  have  a  65-foot  tower 
and  a  strong  pair  of  legs!  The 
disk,  while  quite  large,  could 
be  supported  with  nylon 
rope  trusses,  A  lot  of  wire 
would  be  needed  for  the 
cones!  For  serious  low-band 
DXers,  though,  such  a  sys- 
tem could  be  more  than 
worth  the  effort. ■ 
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HERE  ARE  A  FEW  OF  ITS  MANY  FEATURES: 

•  on  screen  tuning  indicators  •  full  or  split-screen 

•  autoload  memories*  •  output  to  commodore 
printers  •  full  speed  operation,  morse  to  99  wprn. 
Baudot  to  132  wpmt  ASCII  to  300  Baud  •  4  mode 
AMTOR  •  WRU  •  independent  RXfTX  normal/invert 

•  pitch  reference  CW  tuning  •  real-time  disk 
communication*  •  break  buffer  •  random  code 
generator  •  RX/TX  of  basic  programs*  •  24  hr. 
clock  •  unshift  or  space  •  foxiest  and  more. 
18713  Mooney  Drive  Gaithersburg,  Md.  20879 
301  258  8400 

'Dlak  only 

MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATION 


Commodore  and  VIC  20— tradrmarte  of  Commodore  Electronics.  Capyrifrt  €  19S5  MICROLOG  CORPORATION 
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HF  Equipment  Regular  SALE 

IC-740*  9-band  200w  PEP  xcvr  w/mic  1099  00  869" 

*FREE  PS-740  Internal  Power  Supply  & 

$50  Factory  Rebate    untfl  gone! 

PS-740  Internal  p/s (Special!) $15900   99" 

*EX-24I  Marker  unit 2000 

*EX-242  FM  unit,. . 39,00 

*EX-243  Electronic  heyer  unit 50.00 

*FL-45  500  Hz  CW  filter  (1st  IF).. . .     59.50 

*FL-54  270  Hz  CW  filter  [1st  IF) 47.50 

*FL-52A  500  Hi  CW  filter  [2nd  IF)     96.50   899S 
*F1-53A  250  Hz  CW  filter  (2nd  IF)     96  50    8995 

*FL-44A  SSB  filter  (2nd  If)  . 159.00  144*5 

SM-5  8-pin  electret  desk  microphone  39.00 
HIYMO  Scanning  mobile  microphone     39.50 

MB-12  Mobile  mount 19.50 

""Options  afeo  for  tC-745  fisted  below 

IC-730  8  band  200w  PEP  xcvr  w/mic  329.00  569*5 
FL-30  SSB  filter  (passband  tuning)     59.50 

FL-44A  SSB  filter  (2nd  IF) 159.00144" 

FL-45  500  Hz  CW  filter... 59  50 

EX-195  Marker  unit 39.00 

EX-202  LDA  interface;  73Q/2KL/AH -1     27.50 

EX^203  150  Hz  CW  audio  filter 39.00 

EX-205  Transverter  switching  unit  29.00 
SM-5  8-pin  electret  desk  microphone  39.00 
HM-10  Scanningmobile microphone  39.50 
AJIB-5  Mobile  mount,...- 19  50 

IC-720A  9-band  xcvr/,1-30  MHz  rcvr  1349.00  799s* 

FL-32  500  Hz  CW  filter 59.50 

FL-34  5.2  kHz  AM  filter 49.50 

SM-5  8-pin  electret  desk  microphone  39.00 
MB-5  Mobile  mount , 19.50 

fC-745  9-band  xcvr  w/.l-30  Mhz  rcvr  999  00  77995 

PS-35  Internal  power  supply 160.00  14495 

CFJ-45SK5  2,8  KHz  wide  SSB  filter       4.00 

HM-12  Hand  microphone 39.50 

SM-6  Desk  microphone  .....„.-.,.     39.00 

*5ee  fC-740  list  above  for  other  options  (*) 


IC-75I  9  band  xcvr/.l  30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32  500  Hz  CW  filter  (1st  IF), 

FL63  250  Hz  CW  filter  (1st  IF) 

FI-52A  500  Hz  CW  filter  (2nd  J F).., 
FL-53A  250  H2CW  filter  (2nd  IF)... 

FL-33  AM  filter. 

FL-70  2.8  Khz  wide  SSB  filter 

HM-12  Hand  microphone  ,.,.. 

SM-6  Desk  microphone  „, ;;,;, ■■;,:;> 
Cfl-64  High  stability  reference  xtaf 
RC-10  External  frequency  controller 

MB-IS  Mobile  mount 

Options:  720/730/740/745/751 

PS-15  20A  external  power  supply 

EX-144  Adaptor  for  CF  i/PS  15.... 


1399.00  1199 

160.00  144" 

59.50 

43.50 

96.50 

89" 

96.50 

89" 

31.50 

46.50 

39.50 

39.00 

56.00 

35.00 

19.50 

Regular 

SALE 

149.00  134" 

6.50 

ICOM 


Options  -  continued 

CF-1  Cooling  fan  for  PS-15 

EX-310  Voice  synth  for  751  R-71A 
SP-3  External  base  station  speaker  ... 
Speaker/ Phone  patch  -  specify  radio 

8C-10A  Memory  back-up ..._„, 

EX-2  Relay  box  with  marker  .tl(lit,lt 
AT-100  lOOwB-band  automatic  ant  tuner 
AT-500  500w  9  band  automatic  ant  tu  ner 
AH-1  5-band  mobile  antenna  w/tuner 
PS-30  Systems  p/s  w/cord,  6-pin  plug 

OPC  Optional  cord,  specify  2  or  4-pin 
GM  World  clock ...  (Closeout!) 

HF  linear  amplifier 

IC-2KLw/ps  16015m  solid  state  amp 

VHF/UHF  base  mutt i-moc fas 
IC-551D  80  Watt  6m  transceiver 

EX  106  FM  option ,; 

BC10A  Memory  back-up 

SM-2  Electret  desk  microphone  .... 
IC-271A  25w2m  FM/SSB/CW  kcvt>.;. 

AG-20  Internal  preamplifier* 

IC-271H   LOQw  2m  FM/SSB/CW  xcvr 

AG-25  Mast  mounted  preamplifier* 
IC-471A  25w 430-450 SSB/CW/FM xcvr 

AG-1  Mast  mounted  preamplifier* 
HM71H  75w  430-450  SSB/CW/FM  xcvr 

AG-35  Mast  mounted  preamplifier* 


Regular 

45.00 
3995 

49.50 

13900 

8.50 

34.00 
349,00 
449.00 
289.00 
259.95 
5.50 

99.95 


SALE 


129" 


314" 
399" 
259" 
234" 

79" 

Regular  SALE 
1795.00  1299 

Regular  SALE 
699.00  59995 
125.00  112" 

8.50 

39.00 
699.00  619" 

56.95 
899.00  759" 

84.95 
79^00  699" 

89.00 
1099.00  969" 

8495 


For  a  Limited  time! 

With  the  purchase  of  IC-271A/H  or 
IC-471A/H  get  the  matching  Preamp* 

for  just  $1.00  extra. 


Common  accessories  for  271  A/ H 

PS-25  Internal  power  supply  for  (A)..t 
PS-35  Internal  power  supply  for  (H) 

PS-15  External  power  supply  lrt 

CF-1  Cooling  fan  for  PS-15 *;;., 

EX- 144  Adaptor  tor  PS-15/CF-1 

SM-6  Desk  microphone 

EX-3 10  Voice  sythesizer 

TS-32  CummSpec  encode/decoder ... 

UT-15  Encoder/decoder  interface... 
UT-15S  UHSSw/TS-32  installed.... 


and  471 A/H 

99.00    89" 
160.00  144" 

149.00134" 
4500 

6.50 
39.00 

59.95 

12,50 
79.95 


VHF/UHF  mobile  multi-modes 

IC-290H  25w2mSS8/FMxcvrlTTPmfc   5^9.00  479" 

IC-490A  lOw 430-440 SSB/FM/CW xcvr  649.00  579" 


VHF/UHF/t2  CHj  FM 
IC-27A  Compact25w2mFMw/TTPfnic 
IC-27H  Compact45w2mFMw/TTPmic 
IC-37A  Compact  25w  220  FM.TTPmic 
IC-47A  Compact  25w  4*0  FM,  TIP  mic 

UT-16/EX-388  Voice  synthesizer ... 
IC-3200A  25w  2m/440  MHz  FM  xcvr 
IC  120  lw  1.2  GHz  FM  transceiver.-.. 

ML-12  lOw  amplifier 

6m  portable 

IC-505  3/10w  6m  port.  SSB/CW  xcvr 

BP-10  Internal  Nicad  battery  pack 

BP-15  AC  charger 

EX-248  FM  unit...., 

LC-10  Leather  case 

SP-4  Remote  speaker 


SALE 
319" 
359" 
299" 
419" 

489" 
449" 
299" 

Regular  SALE 
449.00  399" 

79.50 

12.50 

49.50 

34.95 

24.95 


Regular 

369.00 
409.00 
449.00 
469.00 
29.95 
549.00 
499.00 
339.00 


Hand -held  Transcei 
Deluxe  models 

IC-02AT  for  2m 

IC-04AT  for  440  MHi 

Standard  models 

IC-2A  for  2m .„.. 

IC-2AT  with  TTP 

JC  3AT  220  MHz,  TIP 

JC-4AT  440  MHz,  TIP 


vers 

Regular  SALE 
349  00  289" 
379  00  319" 

Regular  SALE 
239.50  189" 
269  50  199" 

299.95  239" 

299  95  239" 


Accessories  for  Deluxe  models  Regular 

BP-7  425mah/13.2V  Nod  Pak  ■  use  BC-35  67.50 
BP-8  800man/8.4V  Nicad  Pak  ■  use  BC-35, >,    62.50 

BC-35  Drop  in  desk  charger  for  all  batteries  69.00 
BC-60  6 -position  gang  charger,  all  batts  SALE  359.95 
BC-16U  Wall  charger  for  BP7/BP8 10.00 

LI/"  J.  JL       filial    Li  O  ijtT  i.  *  *  ■.  j.  ■  ■  ■  .■■.■  m  q  ■  ■  «i«.ifftf,i  ■  m  ■  ■  j.  ■.  ■  j.  ■  ■■         1  r  i  J  J 

LC-14  Vinyl  case  for  Dlx  using  BP-7/8 17.95 

LC-02AT  Leather  case  for  Dlx  models  w/BP-7/8  39  95 
Accessories  for  both  models                   Regular 

BP-2  425mah/7.2V  ftad  Pak  -  use  BC35....  39.50 

BP-3  Extra  Sid,  250  mah/S.4V  Nicad  Pak..,,  29.50 

BP-4  Alkaline  battery  case,. 12,50 

SP  5  425mah/10.8V  Nicad  Pak  -  use  BC35  4950 

CA-2  Telescoping  2m  antenna 10.00 

CA-5  5/8-wave  telescoping  2m  antenna 18.95 

FA-2  Extra  2m  flexible  antenna , 10.00 

CP-1  Cig.  lighter  plug/cord  for  BP3  or  Dlx....  9.50 

DC-1  DC  operation  pak  for  standard  models  17.50 

LC-2AT  Leather  case  for  standard  models.....  34,95 

RIM  Vinyl  waterproof  radio  bag 30.00 

HH-SS  Handheld  shoulder  strap 14,95 

HM-9  Speaker  microphone 34,50 

HS10  Boom  microphone/headset , +..  19,50 

HS-10SA  Vox  unit  for  HS-10&  Deluxe  only  19.50 

HS-10SB  PTT  unit  for  HS'10 19.50 

ML-1  2m  2.3wm/10w  out  amplifier SALE  79,95 

SS-32M  Commspec  32-tone  encoder. 29.95 

Shortwave  receivers  Regular  SALE 
R-71A  100  kHz-30  Mhz  digital  receiver$799.00  659" 

FL-32  500  Hz  CW  filter.... 59.50 

EX-310  Voice  synthestzer 39.95 

RC-11  Wireless  remote  controller...  59.95 

CR-64  High  stability  oscillator  xtal  56.00 

R-70  100  kHz^O  Mhz  digital  receiver  749.00  56935 

EX-257  FM  unit 38.00 

IC  7072  Transceive  interface,  720A  112.50 

FL-44A  SSB  filter  (2nd  IF)..........  159.00  144" 

FL  63  250  Hz  CW  filter  (1st  If) 48.50 

SP-3  External  speaker 49.50 

CK-70(EX-299)  12V  DC  option 9.95 

MB42  Mobile  mount 19.50 


HOURS  •  Mori,  thru  Fri.  9-5:30;  Sat.  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday, 

Please  use  WATS  lines  for  Ordering 

use  Regular  lines  for  other  Info  and  Service  dept 


Order  Toll  Free:  1-800-558-041 1  '"  W""M"  T2ES2ST  **"  * 

AMATEUR  ELECTRONIC  SUPPLY, 

4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


W1CKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1  800-362  0290 

Kde  1-800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave, 

Phone  (305)  894-3238 

Fla.  WATS  i-800-432-9424 

Outside  i    oaa  ii"i   ifin 


CLEARWATER,  Fla.  33575 

1898  Drew  Street 

Phone  (813)  461-4267 

No  In  State  WATS 


1-800-32 1-3594  ST  1-800-327- 1917      No  Nationwide  WATS 


LAS  VEGAS,  Nev.  89106 

1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 

B 1-800-634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKSON  COMMUNICATIONS 

5456  N  Milwaukee  Avenue 

Phone  (312)  631-5181 

8K5 1-800-621-5802 


<i 


When  You  Buy,  Say  73 


if 
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Bill  Clarke  WA4BLC 

Box  2403 

Falls  Church  VA  22042 


Two  for  Two 


We  respectfully  offer  a  pair  of  radiators  for  the  two-meter  band 
so  elegant,  yet  so  simple,  that  you  will  kick  yourself 

for  not  think  ing  of  them  first 


Many  hams  in  the  urban 
and  suburban  envi- 
ronment live  in  locations 
that  preclude  the  installa* 
tion  of  even  the  most  mea- 
ger of  outside  antennas.  The 
reasons  may  vary  from  the 
transitory  nature  of  the  area 
to  the  more  standard  prob- 
lem of  rules  and  regulations. 
The  latter,  found  where 
many  hams  reside,  go  by  as- 
sorted names  such  as  apart- 
ment regulations,  town  house 
covenants,  deed  restric- 
tions, etc. 

Of  course,  all  these  rules 
are  "needed"  to  keep  un- 
sightly structures  from  ap- 
pearing—structures that 
could  be  considered  degrad 
ing  to  the  uninitiated, 
thereby  reducing  property 
values.  Naturally  these  rules 
were  written  with  you  in 
mind.  That  is  you,  the  resi- 
dent, to  protect  you  I  some- 
times wonder  if  these  rules 
were  not  written  by  a  landed 
gent  who,  having  it  all, 
wanted  to  be  sure  that  all 
who  did  not  have  it,  could 
not,  and  never  would. 

Well,  just  to  make  sure 
old  Scrooge  fails  again,  here 
are  a  couple  of  antenna  de- 
signs  for  the  ham  who  oper- 
ates 2  meters  either  fixed  or 
portable. 


Fixed  Antenna 

The  first  antenna  is  just  a 
plain  1/2-wave  vertical,  It's 
made  from  the  foil  stripping 
that  is  used  for  window  bur- 
glar alarms.  This  material, 
which  is  glued  to  window 
glass,  is  available  from  Ra- 
dio Shack.  While  you're 
there  getting  the  foil,  pick 
up  a  two-pole  terminal 
block.  The  block  is  used 
with  the  window  stripping 
and  provides  the  connection 
point  for  your  feed  line. 


FEED  LINE 


■THIM  H£R£ 


■20  in-  FOIL 
J GLUED  I 
WINDOW  GLASS » 


< 


i0 


BLOCK 


Fig.  7.  Half-wave  two-meter 
foil  antenna. 


The  feedline  can  be  RG- 
58  for  power  levels  over  a 
few  Watts,  down  to  RG-174, 
where  a  short  feedline  is 
needed  that  will  be  con- 
nected directly  to  a  hand- 
held. If  using  the  RC-1 74,  the 
run  should  not  exceed  10 
feet. 

The  elements  are  20 
inches  to  begin  with,  and 
must  be  trimmed  for  low  swr 
(see  Fig.  1). 

Place  a  good  VHF  swr 
bridge  in  the  transmission 
line  at  the  transmitter  Key 
the  transmitter  in  the  middle 
of  the  band,  say  about 


; 


NGN   METALLIC  MQON 


AP&LT 

AT 


ST*flT  AT  &  m 


SQLOE*  FEED  L'iiE 
SHIELD  tD  SLIOOQW 
MAID 


-       i-tELO  FROMB& -n 


PiSLL  oow* 

im*  TO  20  in     AND 
TAPf   IN  PlACF 


Fig.  2.  Half-wave  two-meter 
flexible  antenna. 


146.000,  and  read  the  swr  It 
should  be  more  than  3:1. 
Then  trim  1/8  inch  from  both 
foils  (from  the  ends  that  are 
not  connected  to  the  termi- 
nal block).  Now  key  the 
transmitter  again;  the  read- 
ing should  have  gone  down 
Repeat  this  process  until  the 
reading  is  below  1.7:1. 

When  1.7:1  is  reached, 
key  the  transmitter  at 
144.000  and  note  the  swr,  If 
the  swr  is  above  2:1  at  the 
low  end,  trim  another  1/8 
inch  from  both  foils  and  re- 
check  the  swr.  The  object  is 
to  have  an  swr  below  2  1 
over  the  entire  band. 

Portable  Antenna 

For  portable  use,  this  ver- 
sion is  built  from  coaxial  ca* 
ble  and  can  be  rolled  up  and 
put  in  your  jacket  pocket 
The  antenna,  often  referred 
to  as  a  "hypodermic  an- 
tenna/' when  in  solid  form 
for  use  on  the  lower  bands 
such  as  10  or  15  meters,  is 
properly  called  a  coaxial 
vertical  antenna.  The  pri 
mary  purpose  of  the  an- 
tenna is  to  give  the  traveling 
ham  a  good  radiator  for  use 
with  his  hand-held. 

The  antenna  and  feedline 
are  one  piece  of  ROSS  and 
should  be  8  to  10  feet  in 
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length-  Install  a  BNC  con* 
nector  at  one  end  of  the 

feed  line  (or  whatever  con- 
nector your  HT  uses). 

Now  carefully  remove  the 

outer  sheath  and  braid  from 
the  last  20  inches  of  the  re- 
maining end,  now  called  the 
radiator.  The  sheath  and 
braid  will  be  discarded.  Cut 
24  inches  of  RC-8  and  care- 
fully remove  the  sheath  and 
braid.  Slide  the  braid  over 
the  end  of  the  radiator  and 
solder  as  noted  in  Fig.  2.  Dis- 
card the  sheath. 

Now  stretch  the  braid  out 
as  much  as  possible  and  trim 
it  to  20  inches  in  length. 
Tape  it  in  place  Attach  a 
nonmetaflic  hook  to  the  top 
end  of  the  radiator  and  hang 
the  antenna  in  a  location 
where  it  is  free  of  obstacles 
for  at  least  24  inches.  It 
should  be  vertical,  or  nearly 
so  A  good  place  might  be 
from  a  ceiling  light. 

Pface  a  good  swr  bridge  in 
the  transmission  line  and 
key  the  transmitter  for 


146,000,  The  swr  will  be  over 
3:1.  At  this  point,  trim  1/8 
inch  from  the  radiator  and 
repeat  the  test  process. 
When  the  swr  drops  below 
1.7:1,  you  have  completed 
the  testing.  If  you  cannot  get 
the  swr  down  to1 .7:1,  trim  1/4 
inch  from  the  bottom  end  of 
the  RC-8  braid  and  recheck 
the  swr. 

After  the  trimming  is  com- 
pleted, apply  heat  shrink 
over  the  solder  point  (center 
of  the  radiator).  This  will 
look  neat  and  will  protect 
the  connection. 

This  antenna  works  par- 
ticularly well  when  hung 
from  the  curtains  in  a  motel 
room  or  from  a  branch  of  a 
tree.  The  antenna  can  be 
rolled  up  and  tucked  away 
when  not  in  use. 

I  have  not  delved  into 
heaps  of  radio  theory  since 
these  are  supposed  to  be 
easy  projects.  Just  follow 
the  instructions  and  you'll 
have  working  antennas  that 
will  perform  like  bandits. ■ 


Your  Ham  Tube 

Headquarters  ! 


Call  Toll  Free  800-221-0860 

Tubes 


3-400Z 

3-500Z 

4-400A 

4CX250B 

»J  •     **  D       .      .       r      w     4     -     - 

811A 
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6146B 
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MRF  455.... 
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UG255/U . . . 

UG273/U .  .  . 
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.85.00 
.80.00 
.55.00 

.  42.50 
.  12.00 

.30.00 
. .  7.00 

..4.25 
.  .  6.75 


7360.. 
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3122. . 
8156. . 
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8844 . . 
do73  , 
8874. 
8877 . . 
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-  -  27.50 

-  110.00 
..12.50 
. .  82.50 
.26.50 
.175.00 
.  195.00 
.  495.00 
..12.50 


Semiconductors 

416. $30.00       MRF644    $23.95 

18.95      SD1088  ..-.., 19.95 

13.95      2N3055 75 

2N6084 12,50 

RF  Connectors 


.10/S4.95 
, .  10/8.95 
..  10/1,60 

.2.50  e& 

.2.25   ea> 


M358. 2,50  63^ 

iVl  uJ3  ,i    >    I  i  '  J     Cy. 

Type  "NT"  Twist  on 
(RGS/u) $4,75  ea. 

Minimum  Ofder  $25.00 


CeCo 


Allow  $3-00  min.  for  UPS  charges 


COMMUNICATIONS,  Inc. 

2115  Avenue  X  Brooklyn,  NY  11235 
SERVING  THE  INDUSTRY  SINCE  t9P?  Phone  (718)  646-6300 

Call  CECO  for  Your  CC TV  Security  And  Colo/  Production  Requirements 


WHAT'S  REALLY  HAPPENING 
IN  HOME  SATELLITE  TV? 


SATELLITE 

TELEVISION 

MAGAZINE 

A  monthly  of  10Oplus  pages,  has  all  you 
need  to  know  about  where  to  find  equip- 
ment, how  it  performs,  how  to  install  it, 
legal  viewpoint,  &  industry  insights. 


•  $19.95  per  yr.  (12  monthly  issues) 

•  $  2.00  for  Sample  Issue 

MONEY  BACK  GUARANTEE  if  not 
satisfied  (subscription  orders  only). 
Keep  first  issue  with  our  compliments. 


If  you  already  have  a  dish,  then  you  need 


-the  best  in  satellite  TV  programming 


*  Weekly  Updated  Listings 

*  All  Scheduled  Channels 

*  Complete  Movie  Listing 
it  All  Sports  Specials 

it  Prime  Time  Highlights 

$39.00  per  yr.  (52  weekly  issues) 
$  1 .00  for  Sample  Copy 


Visa®  MasterCard®  accepted  {sub- 
scription orders  only).  All  prices  in  US 
funds  only.  Write  for  foreign  rates. 

Send  this  ad  along  with  your  order  to: 

STV™/OnSatT" 

P.O.  Box  2384  *  Dept.  PS 
Shelby,  NC  28151-2384 

Subscription  calls  only 
Toll  Free  1-800-438-2020 


"When  You  Buy,  Say  73 


n 
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George  M.  Ewirtg  WA8WTE 
PO  Box  502 
Cheboygan  Ml  49721 


The  Snake  with  LED  Eyes 

A  tall  tale  from  the  Antlers  — where  the 
decoration  is  strange  and  the  stories  are  even  stranger. 


It  was  a  quiet  Friday 
evening  more  than  a 
month  from  the  St  Patrick's 
Day  craziness,  and  I  was  sit- 
ting at  my  favorite  table  un- 
der the  canoe  at  the  Ant- 
lers, listening  to  some  VE3s 
chattering  on  the  local  re- 
peater and  savoring  an 
oversized  can  of  Australian 
beer.  Bill  Tomlinson,  a  local 
newspaperman  who  also  is 
a  ham,  came  in  with  a  cou- 
ple of  cronies  from  the 
Coast  Guard  base,  spotted 
the  empty  seats  at  my  table, 
and  sat  down.  He  motioned 
for  two  more  of  the  jumbo 
807sP  and  while  the  two 
other  fellows  were  ordering 
giant  Paul  Bunyan  ham- 
burgers, I  quizzed  him  on 
how  things  were  down  at 
the  office,  how  was  the  new 
rig  — all  the  usual  trivia  He 
was  giving  body  language 
signals  that  fairly  shouted 
that  he  had  another  outra- 
geous adventure  to  relate, 
but  he  was  being  cagey, 
waiting  for  someone  to 
coax  it  out  of  him. 

Roily  Macksohn,  presi- 
dent of  the  local  repeater 
group  on  the  Michigan  side 


of  the  border,  came  in  a  few 
mmutes  later  with  three  or 
four  kids  from  a  night  class 
in  computers  that  he  was 
teaching.  They  pulled  the 
next  table  out  from  its  usual 
place  under  the  stuffed 
moose's  rump  on  the  ceil- 
ing and  pushed  it  up  to 
ours,  dragging  along  chairs 


as  needed.  The  waitresses 
brought  food  and  a  couple 
of  large  pitchers  of  domt 
tic  beer  Tomlinson  took  a 
deep  drink,  cleared  his 
throat  noisily,  and  looked 
around.  One  of  the  new- 
comers was  holding  a  Tooth 
lager  beer  can  to  his  left 
ear,    listening    intently     I 


WTi£*-9i 


I  knew  this  was  the  right  sort  oi  audience  for  one  of  Bill's 
yarns. 


thought  at  first  the  kid  was 
listening  to  the  bubbles 
fizzing,  but  then  I  saw  a 
VHF  rubber  duckie  coming 
out  of  a  BNC  connector  in 
the  center  of  the  can  lid, 
and  1  knew  this  was  the 
right  sort  of  audience  for 
one  of  Bill's  yarns.  Sure 
enough,  he  took  another 
big  pull  on  that  oversized 
807  and  started  right  in. 

"New  stuff  at  the  paper? 
Well,  you  might  say  that 
About  three  or  four  weeks 
back,  we  were  having  one 
of  those  really  terrible,  no- 
news  days,  you  know,  when 
there's  nothing  on  the 
photo  wire  but  pictures  of 
cute  children  making  snow- 
men, and  a  giant  icicle  at 
some  college  dorm  in 
Houghton  is  front-page 
copy.  Tim  Callock  was 
walking  around  with  his 
stomach  out  and  his  cheeks 
puffed,  doing  Lou  Grant 
imitations.  One  of  those 
days.  Mary  Chen  KH6DDD 
comes  into  the  office  and 
tells  me  we  have  a  special 
assignment  Now  this  is  a 
little  scary,  because  while  I 
like  working  with  Mary  and 
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she's  utterly  gorgeous,  she 
also  has  this  NHL-forward 
boyfriend  who  is  insanely 
jealous  and  has  more  stitch- 
es in  his  face  from  fights 
than  my  word  processor  has 
failure  modes, 

"Anyway,  she  really  liked 
a  piece  I  did  a  few  months 
back  on  those  want  ads 
claiming  you  can  make 
hundreds  of  dollars  an  hour 
stuffing  envelopes  for  some 
company.  It  was  a  really 
funny  expos£.  The  readers 
loved  it  and  I'm  still  getting 
junk  mail  like  you  wouldn't 
believe.  We  decided  to  go 
after  the  want  ads  again, 
this  time  the  ones  in  the 
back  of  the  mystery  and  sci- 
ence fiction  magazines  ad- 
vertising 'Beautiful  Puerto 
Rican  girls  desperate  for 
American  Boyfriends/  and 
the  ones  selling  antigravity, 
200-mpg  carburetor  secrets, 
and  UFO  photos  — stuff  like 
that. 

"We  divided  it  up,  Mary 
taking  the  mailorder  girl 
racket  first  and  me  going 
after  the  crackpot  inven- 
tions, then  we'd  switch  off  I 
had  a  blast  at  first,  sending 
off  the  newspaper's  stamps 
and  petty  cash  to  all  those 
ads.  A  lot  were  thinly-dis- 
guised pyramid  or  chain  let- 
ter gimmicks,  or  routine 
automotive  mousemilk  that 
probably  wouldn't  actually 
wreck  your  car's  engine,  but 
wouldn't  give  you  any  mir- 
acle mileage,  either  Then  I 
ran  into  an  ad  that  was  re 
peated  in  all  the  magazines 
printed  by  a  big  publishing 
house;  it  must  have  been 
sold  as  a  package  deal.  The 
ad  said; 


rued  o*  Rotten  QAM? 
Outlaw  Kcrchunkers 

Running  You  Ragged? 
Now  There'*  Relief  at  Hand 
Try  Our  Computerised  ID 
And  Call  Finder  Kit 
And  Crve  Thow  Rf  Turkeys 
TheOJ'WouM+kjngi 
Send  S»95  lo  We*sd  Kfet  Int 
Benson  An/d*u  BS602 
Money  flack  m  30  Days 

II  Not  Dented' 

'This  one  really  had  me 
wondering.  This  was  not  I 


repeat  not,  an  amateur- 
radio  magazine,  but  the  ad 
was  plainly  aimed  at  us 
hams.  Also,  forty  bucks  was 
more  than  the  usual  petty 
amount  the  paper  had  au- 
thorized. I  had  to  argue  for 
a  few  minutes  with  Fenton, 
the  guy  at  the  city  accounts 
desk,  but  he  finally  agreed 
to  go  along  with  it  as  long  as 
we  paid  by  check  and  kept 
a  careful  record,  I  was 
afraid  that  the  ad  would 
turn  out  to  be  just  mislead- 
ing, not  downright  crooked, 
and  that  I'd  get  some 
hastily-put-together  bag  of 
junk  ICsthat  might  actually 
act  as  some  kind  of  direc- 
tion finder  or  call  book  file; 
the  ad  was,  after  all,  a  little 
confusing. 

"Three  days  after  I 
dropped  the  check  in  the 
mail,  the  UPS  van  delivered 
three  big  cardboard  car- 
tons, each  of  them  maybe 
the  size  of  a  DX100.  Mary 
and  I  cleared  out  an  old 
meeting  room  over  in  the 
printing  plant  and  laid  the 
stuff  all  out  on  a  big  con- 
ference table  Half  the  bulk 
of  the  packages  was  those 
plastic  foam  peanuts  they 
use  for  packing,  but  there 
was  also  a  manual  the  size 
of  a  Grand  Rapids  phone 
book  and  one  heckuva  lot 
of  parts. 

"There  was  a  mother- 
board,   a   fancy  aluminum 


card  cage,  a  power  supply 
that  coutd  have  run  a  size- 
able linear  and  a  dozen  cir- 
cuit boards,  all  crammed 
with  expensive -looking 
parts.  I  began  to  smell  a  rat 
the  size  of  Sumatra.  There 
must  have  been  a  couple  of 
thousand  dollars  worth  of 
parts  there,  fancy  CMOS 
computer  ICs.  hundreds  of 
gold  sockets  and  precision 
trimmers,  and  this  one  mon- 
ster chip:  a  slab  of  what 
looked  like  solid  sapphire 
the  size  of  a  playing  card 
and  a  quarter-inch  thick. 
Any  of  you  ever  see  a 
1024-pin  DIP  socket  be- 
fore?" 

There    were    several 

laughs  and  shakes  of  the 
head  around  the  table.  Sev- 
eral jumbo  baskets  of  fries 
were  being  passed  aroundP 
and  more  pitchers  of  beer. 
A  half-dozen  other  regulars 
had  come  over  to  the  tables 
from  the  corner,  over  by  the 
stuffed  boa  constrictor  with 
the  LED  eyes  that  light  up  at 
closing  time,  The  crowd 
was  beginning  to  get  in  the 
way  of  the  waitresses, 
though  they  didn't  seem  to 
mind  Bill  accepted  a  fresh 
cannister  of  Aussie  brew 
from  somebody,  refilled  his 
glass,  and  continued. 

'it  took  us  three  days, 
working  almost  full  time,  to 
assemble  the  blasted  thing. 
The  manual  was  pretty  ex- 


plicit  as  to  how  things 
plugged  together,  but  I  still 
was  having  trouble  figuring 
out  exactly  what  it  was  sup- 
posed to  do.  Also,  I  was 
worrying  about  spending  so 
much  time  in  a  secluded 
room  with  such  an  attrac- 
tive YL.  I  finally  invited  the 
boyfriend  with  all  the  scars 
and  her  both  out  to  dinner 
and  over  to  the  plant  after- 
wards. He  turned  out  to  be 
a  pretty  nice  guy,  a  VE2 
from  someplace  near  Mon- 
treal,  and  a  computer  freak 
to  boot.  He  was  fascinated 
by  the  gizmo  and  helped 
me  haul  all  the  hardware 
over  to  my  shack  for  the  first 
on-the-air  test 


we  all   met  at    the  shack, 
and  my  self.' 


Mary  and  her  beau 


The  next  morning  was  a 
Saturday,  and  after  a  pot  of 
coffee  and  lots  of  blueberry 
pancakes,  we  all  met  at  the 
shack:  Mary  and  her  beau, 
two  guys  from  the  news- 
paper, and  myself.  First  we 
ran  coax  to  two  antennas 
The  instructions  required 
two  vertical  antennas  at 
least  a  quarter-wavelength 
long  on  the  lowest  frequen- 
cy to  be  used-  Another  plug 
ran  to  one  of  those  flat 
membrane  keyboards  like 
they  use  in  the  cheaper 
home  computers,  and 
another  cable  ran  to  the 
UHF  input  jack  on  a  TV.  t 
hooked  it  up  to  a  big  color 
console  that  I  had  been  fix- 
ing for  a  neighbor 

"When  we  turned  on  the 
power,  a  whole  regular 
questionnaire  appeared  on 

the  TV  screen,  with  blanks 
to  be  filled  in  by  typing  on 
the  keyboard.  I  was  begin- 
ning to  worry.  Obviously, 
there  was  a  lot  of  expensive 
computer  stuff  here,  and  it 
was  going  to  really  hit  the 
fan  when  those  people  in 
Arizona  realized  that  they'd 
sent  it  to  me  by  mistake  for 
forty  bucks. 

"The  questions  on  the 
screen  were  really  detailed, 
but  they  made  sense,  sort 
of,  I  typed  in  the  model 
number  of  my  rig  and 
plugged  the  cables  provid- 
ed into  the  antenna,  vfo, 
and  headphone  jacks,  Next, 
the   screen  demanded   the 
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exact  latitude  and  lon- 
gitude of  the  antenna  array, 
the  spacing,  and  the  exact 
length  of  the  coax  to  each 
in  millimeters  Well  it  so 
happens,  there's  a  sur- 
veyor's bench  mark  in  the 
corner  of  my  lot,  so  that 
wasn't  hard,  and  Steve,  the 
VE2,  volunteered  to  go  out 
in  the  freezing  cold  with  a 
measuring  tape,  While  he 
was  getting  the  measure- 
ments, I  warmed  up  the  rig 
and  then  tuned  to  zero  beat 
on  WWV,  just  as  the  in- 
structions said  Steve  soon 
came  back  in  with  the 
measurements  required, 
and  we  had  some  more  hot 
coffee  while  Mary  typed 
the  numbers  in. 

"Next  came  the  phone 
connection.  I  was  a  little 
uneasy  about  bringing  Ma 
Bell  into  the  picture,  but  I 
did  as  the  instructions  said 
I  plugged  the  little  modular 
jack  into  the  wall,  piggy- 
back with  the  regular  phone 
cord.  Then  I  dialed  the  toll- 
tree  800  number  in  the  man- 
ual. There  was  a  series  of 
clunks  and  beepsP  and  then 
another  dial  tone.  I  dialed 
the  second  number,  this 
time  using  the  touchtone™ 
pad  on  the  flat  keyboard 
There  were  more  beeps  and 
clicks,  a  single  ring,  and 
then  a  strange,  robot  voice 
that  said.  'Good  morning, 
Password,  please/ 

"I  typed  in  the  charac- 
ters, WSLNET.COM'  on  the 
keys,  and  there  was  a  final 
click.  The  color  screen 
sprang  to  life,  the  question 
naire  replaced  by  some- 
thing out  of  the  control 
panel  of  a  movie  spaceship, 
I  tuned  the  knob  on  the  rig 
slightly  and  realized  that 
what  I  was  seeing  was  an  in- 
credibly detailed  panoram- 
ic display  of  the  whole  HF 
spectrum,  The  bands  were 
displayed  in  different  col- 
ors, and  the  exact  center 
frequency  of  the  receiver 
passband  was  displayed  in 
video  numbers  next  to  a 
vertical  cursor  that  moved 
as  I  twiddled  the  dial  Not 
only  that,  but  there  was  a 
compass  heading  in  the  up- 
per left  corner  that  changed 


and  there's  this  little  cartoon  picture  of  a  weasel  sitting 
on  an  antique  radio. ' 


as  I  rotated  a  knob.  I  tuned 
to  the  twenty-meter  phone 
band,  and  sure  enough,  the 
signals  on  the  display  in- 
creased and  decreased  in 
strength,  just  like  swinging 
a  beam.  The  box  was  elec- 
trically rotating  the  lobe  of 
the  antennas  without  phys- 
ically moving  any  parts. 

"Certainly  this  gadget 
was  worth  more  than  a 
mere  forty  bucks.  It  was 
also  one  heckuva  direction 
finder,  and  I  resolved  to 
write  a  nice  letter  to  the 
people  at  Weasel  Net  to 
apologize  for  having 
thought  them  charlatans. 
The  newspaper  expose  was 
outr  but  perhaps  I  could  sell 
an  article  to  one  of  the  ham 
or  computer  magazines  and 
get  in  a  free  plug  for  so 
deserving  a  company. 

"As  we  sat  in  the  shack, 
tuning  across  the  band,  I 
ran  into  one  of  those  very 
situations  that  the  ad  had 
mentioned.  I  had  been  lis- 
tening to  one  of  those  mari- 
time mobile  nets  on  the 
high  end  of  twenty,  watch- 
ing   the    various    signals 


check  in  from  different 
parts  of  the  DX  world.  Steve 
showed  me  the  controls 
that  expanded  the  scale  of 
the  panoramic  display  so 
that  ten  kHz  or  so  was 
spread  over  the  whole 
screen,  and  you  could  see 
in  detail  the  speech  enve- 
lope ot  each  station.  Sud- 
denly some  clown  was  right 
on  top  of  them,  calling  'CQ 
contest,  CQ  contest/  over 
and  over  again.  It  was  pret- 
ty obviously  deliberate 
jamming,  as  the  lid  never 
once  gave  his  call  sign,  and 
once  or  twice  wisecracked 
back  at  the  net  control  sta- 
tion who  asked  him  to  QSY. 
"I  could  tell  that  the 
signal  was  coming  from  the 
south,  probably  skip  from 
southern  Georgia  or  Flor- 
ida, and  I  had  a  fairly  good 
bearing  on  the  comp*i 
disphn  I  asked  Mary  how 
I  Wvis  supposed  to  get  a 
real  fix  on  a  signal.  She 
showed  me  how  to  use  a 
light  pen  to  tag  the  par- 
ticular waveform  of  the 
QRMing  signal  and  touched 
a  button.  The  signal  turned 


a  bright  orange  on  the 
m  reen  and  stayed  that  col- 
or even  on  successive  trans- 
missions. Next,  I  typed  in  the 
command  that  Steve  had 
found  in  the  manual: 

*A:WStNETPAN> 
WSLNET.RDF(V)' 

"The  panadapter  display 
disappeared,  and  the 
screen  was  filled  with  hex- 
adecimal numbers  The  box 
plugged  into  the  still-open 
phone  line  beeped  and  ker- 
chunked,  and  there  was  a 
long  blast  of  what  sounded 
like  high-speed  Teletype®;  a 
lot  of  information  was  com* 
ing  in  from  somewhere.  The 
numbers  on  the  screen  were 
replaced  with  a  beautiful, 
four-color  map  of  a  residen- 
tial suburb  and  a  latitude 
and  longitude  display  right 
to  the  second  in  the  upper 
right-hand  corner.  This 
apparently  was  the  source 
of  the  QRM.  The  US  Geo- 
detic Survey  numbers  in  a 
corner  of  the  screen  al- 
lowed us  to  identify  a  sub- 
urb of  St  Petersburg,  Flori- 
da, and  a  fuzzy  red  circle,  a 
block  or  so  in  diameter, 
showed  the  source  of  the  in- 
truding rf. 

"Steve,  who  had  been 
leafing  quickly  through  the 
manual  all  this  time,  typed 
out  the  characters: 

WSLfD.OIR' 

The  picture  shifted  to  what 
looked  like  one  of  those 
satellite  or  high-altitude  U2 
photos,  blown  up  until  it's 
lust  a  trifle  fuzzy.  You 
could  just  make  out  the  cor- 
ner house  in  the  block  that 
had  been  circled  on  the 
map.  After  a  few  seconds,  a 
new  version  of  the  picture 
was  written  slowly  on  the 
screen,  one  line  at  a  time 
like  a  slow-scan  TV  frame 
or  one  of  those  NASA 
photos  of  Saturn.  After  a 
few  passes,  the  picture  was 
greatly  improved,  though 
still  at  the  same  scale.  Now 
you  could  clearly  make  out 
the  details  of  the  large, 
ranch-style  house,  an 
Oldsmobile  Toronado  in 
the  driveway,  and  a  large 
triband  beam  on  a  tower  in 
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the  backyard.  The  right- 
hand  margin  of  the  picture 
had  a  printed  listing,  ad- 
dress and  phone  number, 
and  a  facsimile  of  an  ama- 
teur-radio license  made  out 
to  one  Wilbur  Glernp,  1524 
Brightwaters  Boulevard  NEP 
St,  Petersburg  This  was  ap- 
parently the  location  of  the 
hd  who  was  still  calling  CQ 
contest,  CQ  contest,  any- 
body out  there  for  another 
contest V  over  and  over  as 
we  listened. 

"Steve  showed  Mary  an- 
other listing  in  the  manual, 
and  she  typed  it  in,  The  pic- 
ture, which  had  been  in 
slightly  fuzzy  color,  now 
switched  to  black  and 
white,  but  with  greatly  im- 
proved detail.  Several  more 
passes  with  the  computer 
enhancer  didn't  do  much  to 
improve  the  resolution.  The 
telephone  line  beeped  and 
warbled  some  more;  I  won- 
dered just  where  the  heck 
all  this  information  was 
coming  from.  A  weather 
satellite  perhaps?  Old 
cartographic  photos?  It  was 
hard  to  say 

"f  had  one  of  those  big 
magnifiers  on  a  pantograph 
arm  on  the  end  of  the  work- 
bench. I  turned  off  the  little 
fluorescent  light  and  posi- 
tioned the  lens  over  the  TV 
screen,  Now  I  could  just 
barely  make  out  a  man 
seated  at  a  table  in  the 
patio  behind  the  house  in 
Florida  There  was  a  ham 
station  laid  out  on  the 
table,  three  boxes,  and 
what  looked  like  a  linear  on 
a  little  cart.  You  couldn't 
quite  tell  if  the  rig  was  a 
Collins  S-line  or  some  other 
kind  of  radio,  partly  be- 
cause of  the  fuzziness  of 
the  scan  lines  on  the  color 
TV  and  partly  because  of  a 
folded  beach  umbrella  on  a 
stand  over  the  table 

"You  could  see  the  man 
at  the  table  move,  but  it 
was  a  trifle  jerky,  some- 
where between  true  slow- 
scan  and  early  Project  Mer- 
cury astronaut  films  in 
speed  This  was  great,  but 
how  could  I  tell  that  it 
wasn't  a  hoax  and  that  this 
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some  of  you  think  I 
made  the  whole  thing 
up.  . 

fellow  sitting  there  in  a  loud 
shirt  with  a  microphone  in 
one  hand  and  a  can  of  beer 
in  the  other  wasn't  just  a 
clever  cartoon  dreamed  up 
as  a  gag  by  the  Weasel  Net 
folks  out  in  Arizona?  The 
ham  license  looked  gen- 
uine,  but  I  was  surprised  to 
see  that  it  was  one  of  the 
new  two-letter  prestige 
calls.  The  rest  of  the  picture 
didn't  quite  jibe,  either  The 
house  was  obviously  in  a 
nice  neighborhood,  right 
across  the  street  from  Tam- 
pa Bay,  with  yachts,  expen- 
sive cars,  and  lovely  Span- 
ish-style homes  all  around. 
Why  would  somebody  who 
had  it  made  be  hassling  a 
regular  traffic  net  that  was 
eminently  useful  and  con- 
structive? 

"I  decided  to  try  an  ex- 
periment. I  picked  up  the 
phone  and  dialed  the  Flor- 
ida number  on  the  screen. 
As  the  number  rang,  the 
jamming  voice,  which  had 
been  chanting  Rotten  con 
tests,  rotten  contests,  rot- 
ten, rotten,  same  old  con- 
tests '  broke  off,  said, 
QRX  one,  fellas,'  and  the 
jerky  figure  on  the  screen 
reached  for  the  phone  and 
answered  it.  'Hello?1 

"  'Mr.  Glemp?'  I  said. 

"  'Yes?' 

"  'You  probably  don't 
know  me,  but  my  name  is 
Tomlinson,  and  I  work  for 
one  of  those  government 
agencies  famous  for  its  ini- 
tials, I  wish  you'd  cut  it  out. 


Mr,  Glemp.  Those  fellows 
are  just  doing  their  public- 
service  duty,  and  breaking 
the  law  could  get  you  into  a 
lot  of  trouble.  I'm  a  ham, 
too,  and  I've  got  better 
things  to  do  with  my  time 
than  sit  in  a  stuffy  federal 
courtroom  in  Pinellas  Coun- 
ty. Knock  it  off,  and  maybe 
we'll  work  you  on  the  air 
sometime  73/  And  I  hung 
up  the  phone. 

"The  little  figure  on  the 
screen  hung  up  too,  turned 
off  the  rig,  and  started  star- 
ing around  in  all  directions, 
even  up  at  the  satellite  or 
camera  or  whatever  was  the 
source  of  the  video.  Then 
he  started  frantically  disas- 
sembling the  station,  cart- 
ing all  the  boxes  one  by  one 
into  his  garage.  It  was  com- 
ical and  pathetic  at  the 
same  time,  and  I  was  re* 
minded  of  the  famous  com- 
edy routine  by  Bob  New- 
hart  or  Bill  Cosby,  or  who- 
ever it  was,  about  the  little 
brat  who  answers  the 
phone,  and  the  man  calling 
says  he's  Cod  and  warns  the 
kid  not  to  hang  up. 

"I  spent  the  rest  of  the 

day  playing  with  the  rig, 
and  you'd  be  surprised  how 
many  people  do  their  ham- 
ming outdoors  where  they 
can  be  seen.  I  listened  in  on 
a  famous  ham  on  a  tiny 
South  Pacific  island  while 
he  tinkered  with  his  new 
solar-power  plant.  Boy 
Scouts  gathered  around  a 
pup  tent  portable  on  a 
mountainside,  even  a  love- 
ly YL  who  checked  into  a 
CW  traffic  net  while  sun- 
bathing in  privacy  (or  so  she 
thought!)  beside  her  swim- 
ming  pool  in  California. 

"There  weren't  really 
that  many  lids  breaking  the 
rules,  most  hams  really  are 
pretty  well-behaved,  and  I 
just  didn't  have  the 
stomach  to  turn  the  thing 
on  eleven  meters.  A  half- 
hour  trying  to  copy  the 
code  practice  from  W1AW 
was  bad  enough. 

"The  following  Monday, 
I  had  the  guys  in  the  shop 
print  up  some  official- 
looking   pink-paper   forms, 


all  covered  with  eagles  and 
lightning  bolts  and  impor- 
tant-looking seals,  and  I  had 
a  friend  who  lives  in  Lang- 
ley,  Virginia,  mail  out  a 
batch  or  two  to  deserving 
idiots  as  a  friendly  warning, 
and  the  QRM  died  down 
amazingly  for  a  while 

"How    about    the    ker 
chunkers?'  the  kid  with  the 
rig  in   the  beer  can   inter- 
rupted Bill    "Was  the  thing 
any  good  on  VHR" 

"It  surely  was,  but.  of 
course,  there  were  limita- 
tions. Listening  to  the  out- 
put channel  of  a  repeater 
didn't  do  any  good;  you  had 
to  be  able  to  hear  the  signal 
direct  and  the  setup  wasn't 
exactly  very  portable.  I  sup- 
pose  we  could  have  built  it 
into  a  wan  and  driven 
around  with  a  mobile  tele- 
phone link  and  a  whole  lot 
of  surveying  gear,  but  it  just 
didn't  seem  all  that  practi- 
cal Then,  too,  your  average 
repeater  kerchunker  gives  it 
only  an  occasional  hit  for  a 
second  or  two,  which 
makes  him  pretty  hard  to 
pin  down.  I  suppose  in  the 
case  of  frequent,  extensive 
jamming  by  a  real  com- 
mode-brain, or  in  the  case 
of  clandestine  remote 
transmitters  deliberately 
planted  as  a  challenge  to 
the  repeater  sponsor,  the 
thing  would  have  been 
worth  its  weight  in  IRCs.  We 
don't  have  any  of  that  sort 
of  crap  around  here,  thank 
Cod.  It's  not  like  those 
stories  you  hear  about 
California/' 

"Amen  You  said  it. 
man       Sure     'miff 

There  was  murmured  as- 
sent from  around  the  table 
"Hey,  Bill,"  Roily  broke 
the  sudden  silence  that  had 
fallen,  accompanied  by 
several  members  of  the 
group  signaling  for  more 
beer  and  fries.  "You  still 
have  that  marvelous  ma- 
chine? I'm  certain  most  of 
the  fellas  here  would  love 
to  get  their  hands  on  that 
sort  of  fancy  hardware  and 
do  their  little  bit  to  help 
promote  law  and  order  on 
the   airwaves  '    There  was 
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TWO  LOCATIONS 


6012  W.  34th  St. 

Houston,  Texas  77092 

(713)  957-5140 
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Nampa,  Idaho  83651 

(208)  466-6727 

1-800-654-0795 

For  Service  ONLY  (208)  467-3204 

NEW  LOW,  LOW  PRICES! 

100%  NATIONAL  FINANCING  AVAILABLE  THROUGH  NAMPA  SATELLITE 

FOR  MORE  INFORMATION  CALL  208-466-6727 

EACH  OF  THE  FOLLOWING  SYSTEMS  CONSIST  OF:  Receiver,  100°  LNA,  LNB.  or  LNC,  Wilson  MD-9  Dish. 
100  Ft.  Cable  Pack,  LNA  Cover,  Polarmatlc  I  Feadhorn,  NSS  Dish  Drive,  All  Connectors  &  Instructions. 


Wilson  YM1000  System  $1433 


Uniden  UST  3000  Sys 


Wilson  YM400  System   $1 242 
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Drake  ESR  240  System  $1 542 
Drake  ESR  324  System  $1  392 


Luxor  Mark  II  System 
Maspro  SRS  System 


$2008 
$1692 


Dexcel  1300-01  System  $1 543 
Dexcel  1200-01  System  $1293 

Dexcel  900-01  System    $1 1 78 


Little  Wil  by  Wilson  $  899 
Boman  SR1500  System  $1 133 
Boman  SR2500  System  $1833 
M/A  Com  H1  System  $2082 
M/A  Com  T1  System     $1 982 

Sigma  Mark  2A  Sys.  $  1 1 33 

Sigma  Mark  3  BL  Sys.  $  1 362 

Sigma  Mark  5  BL  Sys.  $1433 

STS  MBS-SR  System  $  1  5 1 2 


OPTIONS  with  system 


PM  9'  Dish 

PM  10'  Dish    ... 
Prodelin  10'  Dish  . . . 
Ranger  11'  Mesh  Dish 
Magnum  12'  Dish.. . 
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$  60 

S140 

$400 

$400 


85°  LNA 
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NSS  Memory  Tracker $100 

MTI2100 $225 

MTI4100 $345 

Houston  Tracker  IV $325 

Houston  Tracker  IV  + $425 
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more  muttering  and  wide- 
spread grins;  people  could 
see  it  coming. 

"Ahhhr  Roily,  would  that 
I  did!"  You  could  see  the 
wheels  grinding  as  Hill  Tom- 
linson  thought  up  his  ex- 
cuse for  not  being  able  to 
produce  the  marvelous  ma- 
chine. "I  kept  that  li'l  rascal 
for  about  three  weeks,  and 
by  the  end  of  that  period, 
there  was  a  noticeable 
nadir  in  stupidity  on  the  low 
bands,  anyway;  It's  still 
down  a  bit,  to  this  day  Then 
I  began  to  get  a  little  para- 
noid  I  kept  wondering  who 
was  behind  these  Weasel 
Net  fellas,  and  why  any- 
body would  lay  out  the 
money  and  engineering  tal- 
ent to  set  up  alt  that  equip- 
ment, all  over  the  country. 
There  had  to  be  hundreds, 
maybe  thousands  of  those 
machines,  and  satellite 
links  and  heaven  knows 
what  else.  Who  stood  to 
profit?  The  government,  the 
CIA,  who?  Maybe  it  was  a 
sneaky  way  for  the  FCC  or 
somebody  to  get  a  lot  of 


volunteers  to  help  poli< 
the  spectrum,  maybe  the 
military,  or  even  some  for- 
eign power  was  involved. 
An  array  of  hundreds  of  HP 
receivers  all  spread  across 
the  whole  country  and  all 
tied  together  with  comput- 
ers and  phone  lines  is  a  pret- 
ty powerful  piece  of  tech- 
nology Maybe  I  was  unjust- 
ly paranoid,  but  a  number 
of  little  things  began  to 
really  bother  me 

"First  off,  that  phone  line 
was  open  all  the  time,  both 
ways  My  regular  phone  still 
worked  okay,  but  every  so 
often,  Td  pick  up  the  hand- 
set late  at  night  say,  and 
ihere'd  be  strange  clicks 
and  funny  teletype  noises.  I 
never  got  any  extra  phone 
bills,  but  still  it  bugged  me. 
And  then  I'd  go  into  the 
shack  and  find  the  doggone 
rig  on,  when  I  swore  that  Id 
turned  it  off  the  night 
before,  or  Id  leave  the 
shack  for  a  while  to  get  a 
cup  of  coffee  or  an  &07,  and 
I'd  come  back  and  find  the 
dial  on  the  rig  set  on  a  dif- 


ferent frequency,  One  time 
I  was  working  this  G3  bud- 
dy on  ten-meter  phone,  ear- 
ly in  the  morning,  my  time. 

That  ding-blasted  Russian 
woodpecker  comes  on  with 
its  doggone  pocketa-pock- 
eta  noise,  and  I  thinks  to 
myself,  I'm  gonna  see 
where  that  so-and-so  really 
comes  from,  whether  it's 
Russia,  or  Iran,  or  wherev- 
er. So  I  went  through  that 
whole  routine,  like  I 
did  that  time  with  that 
Glemp  turkey  in  Florida.  On- 
ly, when  I  typed  that 
'VVSLNl  I  RDF"  command 
into  the  machine,  the* 
screen  turns  bright  red,  and 
a  printed  notice  appears 
that  says,  Sorry,  but  we  are 
not  allowed  to  divulge  that 
QTH  at  this  time.  Thanks 
lor  the  good  effort,  and 
hang  in  there,  OM!'  and 
there's  this  little  cartoon 
picture  of  a  weasel  sitting 
on  an  antique  radio 

"Finally,  I  decided  that 
enough  was  enough.  1  took 
the  rig  all  apart,  clear  down 
to  its  component  boards 
and  modules,  making  car 
ful  photographs  of  every- 
thing as  1  went.  Then  1  ran 
that  whole  manual,  every 
last  page  of  it,  through  a 
Xerox  machine  at  work,  two 
copies  of  everything,  and 
gave  one  set  to  a  friend  to 
put  in  a  safe  place.  Then  I 
boxed  the  whole  thing  up. 
went  down  to  the  post  of- 
fice, and  sent  it  back  to  Ari- 
zona, insured  and  return  re- 
ceipt requested.  The  very 
next  morning,  I  received  my 
original  check  back;  it  had 
never  even  been  cashed!  I 
found  enough  other  stuff  in 
the  screwy  want  ads  to  do  a 
fairly  humorous  piece  for 
the  paper  Mary  did  a  sep- 
arate, serious  article  about 
the  mail-order  Oriental  and 
Latin  American  bride  agen- 
cies:  it  turns  out  that  just 
like  massage  parlors,  a 
good  many  of  them  are  per- 
fectly legit,  though  they 
tend  to  advertise  in  a  slight- 
ly sleazy,  suggestive  tone  to 
keep  the  (tirds  and  letters 
coming  in,  Mary  and  Steve 
are    going    to    be    married 


right  after  the  Stanley  Cup 
playoffs,  and  they  are  a! 
ready  planning  to  generate 
lots  of  harmonics  Those 
old  jokes  about  non- 
Caucasian  hockey  players 
may  not  be  very  funny  fn 
another  twenty  years  or  so 
Ooops,     there     goes     last 

call!" 

There  was  a  cacophony 
of  bells,  gongs,  sirens, 
steam  whistles,  and  gun 
shots  as  the  clock  over  the 
bar  lit  up  for  last  call.  The 
eyes  on  the  snake  lit  up,  and 
the  stuffed  grizzly  bear 
came  out  of  the  women's 
washroom  on  its  roller 
skates  and  rolled  up  to  the 
bar  making  tinny  growling 
noises,  The  bartender  pat- 
ted the  bear  and  threw  a 
couple  of  switches  behind 
the  cash  register.  The  bear 
rolled  around  the  roomr 
growling  more,  and  rolled 
back  into  the  women's 
John 

Bill  got  up  to  go  He  took 
a  handful  or  x  7"  photo- 
graphs from  his  inside  coat 
pocket  and  tossed  them  on 
the  table  next  to  a  pyramid 
of  Australian  beer  cans. 

"I  realize  some  of  you 
probably  think  I  made  the 
whole  thing  up,  just  so  I 
could  moo«  i  couple  of 
free  drinks  while  I  told  you 
a  bunch  of  lies,  only  of 
course  you're  too  polite  to 
say  it.  Here  you  go,  look 
'em  over  I've  got  plenty 
more  prints.  Good  night 
and  he  walked  out  the  door, 
ducking  his  head  to  miss 
the  stuffed  coyotes  and  the 
airplane  propel lors  hanging 
from  the  ceiling.  Two  guys 
I  d  never  seen  before  got  up 
from  a  corner  table  under 
an  old  Irish  lla^  and  fol- 
lowed him  mil 

I  here    really   were    some 

beautiful  photos  <>t   rantv 
looking  electronic  gear,  but 
somebody  sel  them  down  in 
a  puddle  ot  spilled  Foster's 

<>n  the  table  .md  thev 
suddenly    fizzed,    smoked. 

and  turned  bku  k  lm  go- 
ing to  ask  Rill  tor  a  couple 
of     those*    i  urds    and 

phone  numbers,  next  time  I 

see  him.B 


30     73  for  Radio  Amateurs  •  May,  1985 


UNINTERRUPTED  FREQUENCY  COVERAGE 
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SSB  (USB.LSB),  CW,  AM.  FM 


BF  CQMIfTIMMI 


RF-8014  DOWN  CONVERTER 


800  MHz  -  1.4GH*  RF  converter  for  SX400 

•  SandS^MAfN  (to  cover  26-520MHZ  with  SX-400) -800  MHz -1  0GHz*  1.0GHz -1.2GHz 
-1.2GHz -1.4 GHz* AUTO  (Automatic  control  of  RF-8014  with  an  external  computer,  etc.)  •  Fre- 
quences shown  in  SX-400  display:  500MHz  lower  between  800MHz -1.0GHz,  700MHz  lower 
between  1-l.2GHz<  900MHz  lower  between  l.2-i.4GHz.  •Individual  Band  Switches  and  LED 
indcaters.  •Current  Drain:  260mA  (appro*  )  •Accessories:  1  BNC/ M -adapter,  1  Cable  with  BNC 
tennna!s»Qrmens»ons  W  148  x  H  51 X  D  225 (mm) 


RF-5080  DOWN  CONVERTER 


500  -  800  MHz  RF  converter  for  SX-400 

•  Bands  -MAIN  fto  cover  26-52QMHz  wiih  SX-40Q). 500 -600MHz- 600- 700 MHz. 700- 
BOOMHz  *AUTO  (Automatic  control  of  RF-5080  with  an  external  computer,  etc  )  •Frequencies 
shown  m  SX-400  display:  300MHz  tower  between  500-600MHzB  400 MHz  lower  between  600- 
700MHzP  500MHz  lower  between  7Q0-800MMz.  •  Individual  Band  Switches  and  LED  Indicaters. 
•Current  Drain  250  mA  (approx  J  •Accessories:  1  BNC/ M -adapter,  1  Cable  with  BNC  terminals, 

•  Dimensions  W  148  x  H. 51  k  D  225(mm) 

RF-1030  UP  CONVERTER       

100  KHz  -  30  MHz  RF  converter  for  SX-400 

•  Bands  (1)  10QKHz-1MHz,  (2)  1-2MRz,  (3)  2- 4 MHz,  U) 
4 -8MHz,  (5)  8-17MHz.  (6)  17-30MHz.AUTO  (Automatic  conrol 
of  6  bands  of  RF-1030  with  an  external  computer,  etc.)  •Frequen- 
cies shown  m  SX400  display  50 MHz  higher  on  all  bands  than  the 
frequencies  received.  •  individual  Mode  Switches  and  LED  fnoV 
caters:  AM.  USB,  LSB.  CW.  AUTO-CW  filter  (optional)  required  for 
CW  reception  •AUTO — Automafic  Control  of  modes  of  RF-1030  with 
an  external  computer,  etc,  ©Band  Switch  and  LED  Band  Indicaters. 
Squelch  Control.  RF  AM.,  AF  Gain  Control,  Delta  Tuning,  IF  ON/OFF 
Switch.  N8  (Noise  Blanker)  Switch    •Current  Drain:  1A  (approx.) 

•  Power  Supply  Unit  P  1A  (optional)  required  for  RF-1030  •Accessories   t  BNG-M-  adapter.  2  Cable 
with  BNC  terminals*  Dimensions  W  300  x  H  90  x  D. 233  f mm) 


AC B  300  ANTENNA  CONTROL  BOX 


Manual  and  Automatic  antenna  control  system  for  SX-400  series  RF  converters 

•  fndividual  Band  Switches  and  LED  Indicaters:  1030,  5080,  8014,  1  4QHz  UP  (for  reception  of 
i  4 GHz  above)  AUTO  (Automatic  control  of  antennas  for  RF-1030,  RF-5080,  RF-8014  and  for 
MAIN  scanner)  *  Current  Dram    50  mA  (approx.)  •Accessories:  1  Cable  wiih  BNC  terminals 

•  Djmensions:  W 148  xH  51  xD  225 (mm) 


SX-400 


^^^  *z 


26  -  520 MHz  General  Coverage  Scanner 
•  Wider  Coverage  (1Q0KHZ- t.4GHz  or  above)  with  RF  converters 
(optional).  ©Computer  controlled  memory  channel  expansion 
(unlimited),  High-Speed  reprog ramming.  Record  of  Frequencies 
and  Time,  and  all  functions  remote  controllable  with  RC  4000 
Interface  (optional).  ©20  memory  channels,  Momenlary  recall  of 
any  memory  channel,  •Continuous  normal  and  limit  search  without 
interruptions  by  birdies  •Stop  Mode  Switch  for  scan  or  search  of 
modulated  signals  •  Chick  search  of  the  most  important  frequency 
with  Pnority  •Selective  FM  Narrow/Wide  Switch  for  FM/TV 
listening  •Variable  Delay  Control  (0-4  Sec.)  •Current  Drain-  1A 
(approx,) •  Dimensions:  W  300 xH  90xD  233 (mm) 


C-4000  DATA  INTERFACE  Control  of  SX-400  series  Scanner  and  RF  Converters  through  Computer. 

Direct  system  for  NEC  8801 A  computer  •  High-Speed  Preprogramming  of  20  channels.  ©Scan  of  unlimited  channels  stored  in  computer  •  Record  of  Fre- 
quencies and  Time  of  signals  received.  •Automatic  Control  of  Bands  and  Modes  of  RF  converters  and  AC B- 300. 

•f  A  REGULATED  POWER  SUPPLY  UNIT    •  1 A  *AC  120V  <220V.  24GY  tOOV  available)  to  DC  ?3  8V  •  Dimensions:  W.  90  x  H.60  x  D  135(mm) 
*  Design  and  specifications  subject  to  change  without  notice. 


J.LCX.-L.A.  CORPORATION,  A  subsidiary  of  Japan  Industries  Co.,  Ltd  Tokyo.  JAPAN 
17120  Edwards  Rd  .  Cerritos.  Ca  90701 ,  USA  Tel  (213)  926-6727  Telex  551588 
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Harry  D-  Hooton  W6TYH 
WK)  Shamrock  Lane 
Lincoln  CA  95648 


Up,  Up,  and  Array 


W6TYH's  hybrid  collinear  will  rocket  your  signal  to  new  heights! 


t 


When  an  antenna  con- 
ductor is  cut  for  half- 
wave  resonance  at  a  given 
frequency,  it  is  catted  a  di- 
pole- When  a  dipole  is  oper- 
ated at  a  frequency  twice 
that  at  which  it  resonates  as 
a  dipole,  its  radiation  char- 
acteristics change  and  it 


becomes  a  simple,  rudimen- 
tary, bi-directional  beam  an- 
tenna or  array  While  the 
vertical  directivity  remains 
the  same  as  that  of  the  di- 
pole, the  horizontal  directiv- 
ity can  be  concentrated  into 
a  sharp  pattern,  as  shown  in 
Fig.  1. 
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In  the  past,  the  array 
shown  in  Fig.  1(a)  was  first 
called  a  full-wave,  cen- 
terfed  zepp  antenna.  Later, 
it  was  dignified  by  calling  it 
''a  pair  of  half  waves  in 
phase/'  or  "collinear"  an- 
tenna In  its  simple  form,  it 
consists  of  a  pair  of  radiators 
each  180  degrees  long,  as 
shown,  and  fed  at  the  center 
with  an  open  wire,  usually 
some  definite  number  of 
quarter  wavelengths  long. 
The  simple  double-zepp  an- 
tenna has  a  a  bi-directional 
gain  over  a  ha  If -wave  dipole 
of  about  2.8  dB. 

If  each  radiator  element 
length  is  increased  to  230  de- 
grees, the  radiation  pattern 
becomes  sharper  in  the  hori- 
zontal plane  and  the  gain  in 
each  direction  increases 
slightly  to  about  3,0  dB  over 
that  of  a  half-wave  dipole. 

The  array  with  the  two 
230-degree  elements  is  usu- 
ally referred  to  as  an  extend- 
ed double-zepp  antenna 
and  will  be  found  in  most  an- 
tenna handbooks.  These  an- 
tennas generally  are  used  on 
the  75-  and  40-meter  bands 
but  will  work  well  on  the  20- 
and  15-meter  bands  for  dis- 
tances of  up  to  2500  miles 
or  so. 

An  Improved 
Extended  Double  Zepp 

Today,  most  hams  prefer 
to  use  coaxial-cable  trans- 
mission lines  mainly  be- 


cause porcelain  spreaders 
have  become  almost  non- 
existent, but  also  because 

the  long  open-wire  lines  are 
considered  unsightly.  The 
array  shown  in  Fig.  1(b)  uses 
the  conventional  open-wire 
tuned-feeder  type  of  trans* 
mission  line,  a  quarter  wave- 
length long  between  points 
X  and  Y.  The  4:1  balun  cou^ 
pies  the  resonant  circuit  to 
the  52-Ohm  line  I  used  this 
antenna  on  14.3  MHz  for 
several  years  with  good  re- 
sults for  medium-distance 
contacts  across  the  USA 
However,  the  feed  system 
was  an  eyesore,  particularly 
to  the  XYL  and  the  system 
was  changed  to  allow  coax- 
ial feed  all  the  way  up  to  the 
radiators. 

As  most  hams  know,  a 
gain  difference  of  0.2  dB  is 
peanuts  and  will  not  be  ap- 
parent in  the  strength  of  a  re- 
ceived signal.  If  the  radiator 
elements  are  made  180  de- 
grees long  instead  of  230  de- 
grees, a  tuned  circuit  can  be 
inserted  at  the  center  feed- 
point  and  the  52-Ohm  coax- 
ial line  can  be  coupled  to 
this  circuit  through  the  4:1 
balun  as  before.  It  should  be 
understood  distinctly  that 
this  circuit  is  not  a  "trap"  in 
the  usual  sense  but  a  paral- 
lel-resonant circuit  tuned  to 
the  operating  frequency 
Each  radiator  section  is  180 
degrees  (half  wave)  long  at 
the  operating  frequency. 
The  construction  and  adjust- 
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Fig.  2.  Coupling  circuit  moved  to  the  center  of  the  antenna. 


ment  of  the  resonant  circuit 
will  be  covered  in  detail 
later. 

Adding  Additional 
180-Degree  Elements 

If  we  add  two  more  ele^ 
ments  to  the  extended  dou- 
ble zepp,  as  shown  in  Fig,  3, 
the  width  of  the  horizontal 
radiation  pattern  wif[  be  re- 
duced and  the  gain  in  each 
direction  will  increase  to 
about  4.5  dB  over  a  half- 
wave  dipole  operated  under 
the  same  conditions  of 
height  and  power  input  In 
the  past,  it  has  been  the 
usual  practice  to  use  open- 
wire  line  for  the  quarter- 
wave  phasing  stubs.  When 
constructed  from  No.  12  or 
No.  14  copper  conductors 
and  porcelain  spreaders,  the 
stubs  are  unsightly  to  most 
people  and  tend  to  whip 
around  in  the  wind.  After  a 
short  time  the  two  conduc- 
tors are  not  equally  spaced 
from  top  to  bottom,  and  the 
system  becomes  detuned.  If 
the  stubs  are  made  of  good- 
quality  300-Ohm  line  sec- 
tions, the  spacing  will  re- 
main constant  under  all 
conditions  and  the  append- 
ages are  not  so  noticeable. 

In  the  past,  it  has  been  the 
custom  to  prune  the  length 
of  the  stubs  to  resonate  the 
system  and  produce  the  cor- 
rect phase  relationship  be- 
tween the  radiator  elements. 
If  the  stubs  are  made  equal 
to  246  X  0,82/f,  where  f  is 
the  operating  frequency, 
with  about  6  to  8  inches 
added  to  the  calculated 
length,  a  variable  capacitor 
may  be  inserted  in  series 


with  the  stub  conductors  as 
shown  in  Fig.  3.  Each  capac- 
itor can  be  adjusted  for 
correct  system  resonance 
and  phase.  The  capacitors 
for  a  20-meter  array  are 
about  360-pF  maximum  ca- 
pacitance and  were  ob- 
tained from  old  tube-type 
table-model  AM  radio  re- 
ceivers. 

To  adjust  the  capacitors 
for  correct  resonance  and 
phase,  I  used  a  battery-oper- 
ated portable  shortwave  re- 
ceiver (the  CE  model  7-2990) 
for  a  field-strength  meter, 
The  receiver  is  placed  about 
200  feet  (or  more)  distant 
from  the  "front"  or  "back" 
of  the  array  and  the  array  is 
excited  with  about  5  to  10 
Watts  of  rf  power  at  the  op- 
erating  frequency.  Have 
someone  watch  the  5-meter 
indication  on  the  receiver. 
Make  certain  that  the  re- 
ceiver is  tuned  for  peak  me- 
ter indication,  Simply  adjust 
each  phasing  capacitor  for 
maximum  indication  on  the 
receiver  S-meter.  Carefully 
remove  each  capacitor  with- 
out  disturbing  its  capaci- 
tance setting.  In  the  lab, 
measure  or  otherwise  deter- 
mine the  adjusted  capaci- 
tance of  each  capacitor. 
Select  a  mica  dielectric 
fixed  capacitor  of  the  same 
value  as  that  of  the  adjusted 
variable.  Insert  the  fixed  ca- 
pacitor in  the  stub  in  the 
same  position  as  that  occu- 
pied by  the  variable.  Check 
the  field  strength  as  indi- 
cated by  the  receiver  5-me- 
ter. 

If  you  wish  to  resonate 
and  phase  the  array  by  ad- 
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Fig.  3.  Added  phasing  stubs.  Center  elements  may  be  230° 
long  (extended  double  zepp)  or  180°  (two  half  waves  in 
phase)  col  linear.  See  text. 


justments  in  the  300-Ohm- 
line  stub  lengths,  make  the 
stubs  about  6  to  8  inches 
longer  than  the  calculated 
length  as  described  above. 
Using  a  grid-dip  oscillator 
tuned  to  the  operating  fre- 
quency, couple  the  shorted 
end  of  each  twinlead  stub 
to  the  grid-dip  oscillator 
coil.  Prune  the  length  of  the 
stub,  a  half  inch  at  a  time, 
for  the  greatest  dip  indica- 
tion on  the  gdo.  When  each 
stub  has  been  adjusted  in 
this  manner,  short  the  two 
stub  conductors  together 
and  solder  the  connection. 
Tape  with  plastic  electrical 
tape  to  keep  out  moisture. 

How  to  Eliminate 
Phasing  Stubs 

The  purpose  of  the  phas- 
ing stubs  is  to  shift  the  phase 
of  the  rf  current  and  voltage 
so  that  each  180-degree  ra- 
diator section  will  be  in 
phase  with  that  of  the  oth- 
ers. In  other  words,  the  rf 
currents  in  all  radiator  ele- 
ments must  be  flowing  in  the 
same  direction  at  any  given 
instant  If  you  will  check 
your  basic  theory  of  reso- 
nant circuits,  you  will  find 
that  in  a  parallel-resonant 
circuit,  at  resonance,  the 
two  rf  voltages  (or  the  two  rf 
currents)  are  1 80  degrees  out 
of  phase  with  each  other. 
The  rf  voltages  at  the  upper 
end  of  the  stub  are  also  180 
degrees  out  of  phase  with 
each  other.  Therefore,  there 
is  no  reason  why  a  parallel- 
resonant  circuit  cannot  be 
substituted  for  the  stub  and 


the  radiating  system  will 
never  know  the  difference. 

When  I  first  discussed  the 
idea  of  using  the  parallel-res* 
onant  circuits  instead  of  the 
stubs,  a  couple  of  antenna 
experts  insisted  that  the 
tuned  circuits  would  "trap 
out"  the  current  to  the  end 
radiator  elements  and  that 
the  system  would  not  load. 
If  you  have  any  doubts,  ad- 
just the  system  as  described 
later,  feed  about  25  Watts  of 
rf  power  to  the  system,  and 
then  touch  a  neon  lamp  to 
each  end  of  each  1 80-degree 
radiator  element  The  lamp 
will  light  up  with  equal  bril- 
liance at  all  high  rf  voltage 
points. 

The  gain  of  the  array  will 
be  maximum  when  the 
phase-shift  circuits  are  reso- 
nant at  the  operating  fre- 
quency. To  obtain  the 
highest  possible  gain,  the 
resonant  circuits  should  be 
made  with  a  high  Q.  How- 
ever, if  the  tuned-circuit  Q  is 
made  excessively  high,  the 
bandwidth  of  the  system 
will  be  reduced  to  about!  00 
kHz  on  the  20-meter  band.  If 
theQ  is  made  relatively  low, 
the  gain  will  be  reduced 
somewhat  but  the  array  can 
be  operated  over  the  entire 
20-meter  phone  band  with- 
out deteriorated  perfor- 
mance or  an  excessive  rise  in 
the  52-Ohm-line  swr. 

For  a  high-Q  20-meter  sys- 
tem, the  inductor,  LI,  con- 
sists  of  3  turns  of  1/4-inch 
copper  tubing,  2-1/2  inches 
in  diameter  and  spaced  to  a 
length  of  about  4  inches. 
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low  a  circuit 
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The  capacitor,  CI,  is  a  high- 
voltage  ceramic  type  with  a 
capacitance  value  of  500  pF. 
The  circuit  is  resonated  by 
squeezing  or  spreading  the 
turns  of  the  coil  for  reso- 
nance at  the  desired  operat- 
ing frequency  [14.3  MHz  in 
our  case).  If  constructed  in 
this  manner,  the  circuits 
may  be  inserted  in  the  an- 
tenna system  without  plac- 
ing  them  in  weatherproof 
enclosures,  {At  W6TYH,  the 
system  does  not  indicate 
any  detuning  even  in  wet 
weather.)  It  will  be  neces- 
sary to  readjust  the  resonant 
circuits  after  they  are  in- 
serted in  the  system,  since 
the  high-Q  units  are  some- 
what sensitive  to  the  height 
of  the  radiators  above 
ground. 

For  a  low-Q  system,  make 
the  capacitor  values  about 
150  pF  each  and  each  coil 
about  7  or  8  turns.  Spread  or 
squeeze  together  the  turns 
until  resonant  at  the  desired 
frequency  as  indicated  by  a 
grid-dip  oscillator.  When  ad- 
justing either  the  parallel- 
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resonant  circuits  or  the 
stubs,  as  described  above, 
always  monitor  the  gdo  fre- 
quency with  a  calibrated  re- 
ceiver. The  gdo  frequency 
will  be  "pulled"  by  the  coil 
adjustment.  Both  tuned  cir- 
cuits must  be  adjusted  and 
installed  in  the  system  and 
then  we  are  readv  to  make 
the  feedpoint  matching  ad- 
justments. 

Matching  Adjustments 

The  antenna  system  will 
be  easier  to  load  if  the  par 
allel-resonant  circuit  at  the 
center  is  made  relatively 
high  Q,  If  LI  is  made  from 
1/4-inch  copper  tubing,  for  a 
20-meter  antenna,  it  will 
consist  of  5  turns  2-1/2 
inches  in  diameter,  spaced 
for  a  length  of  about  4-1/2 
inches  The  variable  capaci- 
tor, CI ,  is  a  150-pF  double- 
spaced  type  removed  from 
an  old  war-surplus  transmit- 
ter. The  output  connections 
from  the  4:1  balun  are 
tapped  on  L1,  one  turn  each 
side  of  center.  The  swr  meter 
is  inserted  in  series  with  the 
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Fig,  5.  Phase-shift  circuit  details.  LI  in  a)  is  three  turns  1/4' 
copper  tubing,  2-7 IT* diameter,  4"  long.  Spread  or  compress 
turns  as  indicated  by  arrows  to  resonate  circuit  to  desired 
frequency.  Narrow  bandwidth  but  easier  to  load,  LI  in  b 
seven  to  eight  turns  of  same-dimensions  tubing,  spread  or 
compressed,  providing  greater  operating  bandwidth. 
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52-Ohm  line,  as  shown  in 
Fig.  4(b). 

To  start  turn  off  the  sen- 
sitivity control  on  the  swr 
meter  and  place  the  selector 
switch  to  indicate  reverse  or 
reflected  power  At  the 
transmitter  end,  feed  about 
5  Watts  of  unmodulated  rf 
carrier  to  the  52-Ohm  line 
The  frequency  must  be  ex- 
actly the  same  as  that  to 
which  the  phase-shifting  cir- 
cuits were  tuned.  With  the 
balun  output  terminals  con- 
nected as  described  above, 
set  the  swr  meter  selector 


switch  to  forward  and  adjust 
the  sensitivity  control  until 
the  indicator  reads  exactly 
full  scale- 
Throw  the  selector  switch 
to  reverse  and  rotate  CI  for 
the  deepest  indicated  null, 
or  dip.  If  the  lowest  null  in- 
dication is  not  zero,  move 
the  balun  output  connec- 
tions toward  or  away  from 
the  center  of  the  coil  L1.  It 
will  be  found  that  the  cor- 
rect points  on  the  coil  for 
a  perfect  match  (zero  re- 
flected power]  at  the  balun 
input  terminal  will  be  very 
critical.  The  tap  adjustments 
will  affect  the  resonant  fre- 
quency of  the  circuit,  L1/C1, 
and  it  will  be  necessary  tore- 
adjust  C1  each  time  that  the 
tap  positions  are  changed. 
The  resonant  circuit,  L1/C1, 
should  be  placed  in  a  water- 
proof enclosure.  A  large 
plastic  sheet  may  be  placed 
over  the  entire  assembly,  in- 
cluding the  toroidal  balun, 
and  tied  securely  with  nylon 
twine. 

The  arrangement  shown 
in  Fig,  6(a)  uses  a  1 2-turn  coil 
made  from  No.  12  copper 
plastic-covered  household 
wire.  The  coil  diameter  is  2 
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HOT.  ROD 
ANTENNA 


Achieve  1  or  2  db  gain  over  ANY  H  wave 
two  meter  telescopic  antenna.  The  AEA 
model  HR-1  Hot  Rod"  antenna  was 
designed  by  Dr  D  K  Reynolds  {designer  of 
the  ~  IsoPole)  10  deliver  maximum 
performance  for  any  hand- held  transceiver 
with  a  BNC  fitting 

The  factory-tuned  HR-1  ts  20%  shorter, 
lighter  and  places  far  less  stress  on  your 
hand- held  connector  and  case.  It  will  easily 
handle  over  25  watts  of  power,  making  il  an 
excellent  emergency  base  or  mobile 
antenna  In  the  collapsed  position  the  Hot 
Rod  antenna  will  perform  like  a  helical 
quarter  wave 

The  Hot  Rod  antennas  can  be  expected  to 
make  the  same  improvement  to  hand-held 
communications  That  the  I  so  Pore  brand 
antennas  have  made  to  base  station 
operations  Why  pay  more  when  Tne  best 
costs  less? 
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Prices  and  Specifications  subject  to 
change  without  notice  or  obligation. 


ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 

P.O.  Box  C-2160. 
Lynn  wood  I,  WA  98036 
(206)  775-7373 
Telex:  152571  AEA  INTL 
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If  your  transmissions  are  "stepped  on" 
unless  you  keep  saying  QYEB,  you  have 
"OVBE-itia", 

LET  PAXSCAN  CURB  IT! 
TJie  BP3  adds  a  tone  burst  at  the  beginning 
and  end  of  eacn  trans  mission, 

NEVER  BE  "DOUBLED"  AGAIN 
The  BP4  also  generates  the  tone  bursts  ar,d 
includes  an  automatic  IB  timer  adjustable 
from  Vi  to  10^  minutes.  It  keeps  you  *te- 
gaT  or  prevents  timing  out  that  repeater. 

ALL  CMOS  CIRCUITRY 
A  9- volt  battery  runs  It  for  months!  Works 
with  most  modern  rigs, 

EACH  AVAILABLE  4  WAYS 
BP3C— 129;  BP4C  {assembled  &  tested>— 

*41.98; 

BP3B— S49;  BP4B  [installed  in  cast-alumi- 
num box.  no  connectors)— $57,98; 
BP3A4— 187;  BP4A4  (same  as  above  with  4- 
pin  con  nectQFB ) — $  66 .  96 ; 
BF3A8—  $04;  BP4A8  (with  B-pin  connec- 
tors}—$71,96 
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TOUCH  TONE®  CONTROL 


NEVER  BEFORE  HAS  SO  MUCH  CONTROL 

COST  SO  LITTLE!! 


MODEL  CS-16    $164A<n.t.ur 


net 


Two  independent  user  programmable 

three  digit  passwords  permit  hierarchy 

control 

The  secondary  (user)  password  can 

only  access  8  of  the  16  latched (on/offj 

functions. 

However  full  16  function  control  is 
available  to  control  operators  using 
the  primary  password.  Additionally 
secondary  password  access  can  be 
enabled/disabled  with  a  special 
primary  password  command. 

Our  CS-16  puts  repeater  control 

ops... IN  CONTROL 

COMMON 

*  Open  collector  (can  drive  relays 
directly)  and  logic  outputs  for  each 
of  the  16  functions 

*  SSI-202  central  office  quality  XTAL 
controlled  tone  decoder 

■  Adjustable  pre-amp  accommodates 
1GMV-2  volt  input 

*  Retransmission  of  control  tones 
can  be  eliminated  by  use  of  either 


M  0  D  E  L  CS-1 688  $  1 89  a™,™ 


net 


Our  new  CS-1 688  is  the  most  powerful 
touch  tone  controller  in  the  industry! 

DIP  switch  programmability  allows 
you  to  choose  any  of  these  ten 
mode/function  combinations. , . 


OUTPUT  FUNCTIONS 


o  i 


2    3    4    5    6    7 
DJ  GROUP 
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3. 
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i  LATCHED  and 

a  LATCHED  and 

S  MOMENTARY  and 

a  MOMENTARY  and 

1  OF  a  SELECT  and 

1  OF  B  SELECT  and 

1  OF  a  SELECT  and 


890*#ABC 
ErC  GROUP 

a  MOMENTARY 
1  OF  3  SELECT 

a  LATCHED 
1  OF  8  SELECT 

a  MOMENTARY 
i  OF  B  SELECT 

3  LATCHED 


■16  LATCHED- 


-16  MOMENTARY 
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FEATURES 

open  collector  or  data  strobe  logic 
outputs 

•  Operates  from  10-25  volts  DC. 
Reverse  polarity  protected 

•  4Y2*  x  6V2*  glass  board  with  44 
pin  gold  plated  edge  connector 

•  Comes  complete  with  manual  and 
mating  connector 

Add  S3.00  P&H    California  residents  add  sales  tax 


Call  or  write  for  information  on  these  signaling  products  also: 

Model  CS-10  DIP  relay  board. .  .packages  10  DIP  relays. 

Model  CS-1 00  .  ,A  19 m  rack  mount  that  houses  a  control  card  and  two 
CS-10  s.  All  Inputs  and  outputs  available  on  convenient  barrier  strips. 


TYPICAL  REPEATER  CONTROL  APPLICATIONS 

HULO  POWER  —  PL/GQP  —  T>GHT4.O0SE  SOUELCH  -  OPENJCLOSED  SQUELCH  — 
REPEATER  ONJOFF  —  AUTOPATCH  ONCFF  —  TOIL  RESTRICT  ON/OFF  —  RJNGRACK  ONJOFF  — 
LQNGSHORT  HANGT1ME  —  ANTENNA  ^ANTENNA  2  -  REMOTE  BASE  QNrfOFF  —  Ft/Fa  — 
AUX  LINK  ONOFF  —  TONE  MUTING  ONOFF  —  SPARE  TRANSMITTER  INOUT  —  ETC.  ETC 

SELECTOR  MODE  APPLICATIONS 

1  0¥  N  FREQUENCIES  -  1  OF  N  PHONE  LINES  -10FN  ANTENNAS  —  1  OF  N  REPEATERS  ETC 


CONNECT 
SYSTEMS 
INCORPORATED 


23731  Madison  St 
Torrance,  CA  90505 
Phone  (213)  373*803 


rT^ 


fc^*,J 


1  AT4T 


73  for  Radio  Amateurs  •  M ay ,  1986     35 


I 

I 
I 

I 
I 

I 


FAST  CHARGER 


for  Kenwood  TH21 ,  TH31 ,  TH41 

HANDHELD 

2-METER  TRANSCEIVERS 


INTRODUCTORY 

PRICE 


!  $44. 
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Charges  in  15  minutes 

Constant  Current 

Automatic  Voltage  cutoff 

Battery  doesn't  heat-up 

12v*14vdc  input. 

Charge  from  any  point  in  discharge  cycle 

without  developing  "memory" 

Proven  in  daily  use 

Charge-Bite 

P.O.  Box  17015 

t  Florida  33318 
305-475-0545 
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inches  and  the  turns  are 
close-wound  on  a  BakeliteIM 
tube.  The  coupling  (link) 
coilr  L3,  consists  of  5  turns 
of  No.  14  fiberglass-insulated 
copper  wire  wound  over  the 
center  of  L2,  The  variable 
capacitor,  C2,  is  a  two-sec- 
tion type  removed  from  an 
old  AM  broadcast  radio,  If 
the  rf  power  to  the  antenna 
is  over  100  Watts,  use  a  ca- 
pacitor with  double-spaced 
plates  The  common  rotor 
terminal  of  C2  is  connected 
to  the  aluminum  case  of  the 
toroidal  balun  and  the  out- 
side (shield)  conductor  of 
the  52-Ohm  line. 

The  matching  adjust- 
ments are  the  same  as  de- 
scribed above  except  that  it 
may  be  necessary  to  adjust 
the  number  of  turns  in  the 
coupling  coil,  L3.  At 
W6TYH,  we  started  out  us- 
ing three  turns  in  13  but 
found  that  five  turns  were 
required  to  produce  proper 
loading  at  the  transmitter 
with  a  1 :1  swr  on  the  520hm 
line 


Antenna  Supports 

Our  station,  W6TYH,  is  lo- 
cated on  a  ranch  in  the 
foothills  of  the  Sierras  in  Pla- 
cer County,  California,  and 
the  site  is  surrounded  by 
many  trees.  The  ham  who 
uses  trees  to  support  his  wire 
antenna  systems  must  use 
ingenuity  to  keep  them  up 
during  stormy  or  unusually 
windy  weather.  Fig.  7  shows 
how  this  problem  was 
solved  at  W6TYH.  Fortu- 
nately, we  have  two  large 
oak  trees  about  85  feet 
apart,  just  about  the  right 
distance  to  support  the  cen- 
ter section  of  the  array  in  the 
clear  Each  tree  has  a  large 
limb  about  35  feet  above  the 
ground. 

As  shown  in  (a),  a  hook 
and  pulley  assembly  is  made 
up  from  a  bicycle-storage 
hook  and  a  small  metal  pul- 
ley to  pass  a  1 /4-inch  nylon 
rope.  The  hooks  can  be  ob- 
tained at  most  bicycle  shops 
or  hardware  stores,  They 
come  in  pairs  and  are  de- 


signed to  screw  into  a  garage 
wall  or  ceiling  for  hanging  a 
bicycle  or  other  objects,  The 
pulley  is  securely  fastened 
to  the  threaded  end  of  the 
hook  The  support  rope 
should  be  1/4-inch  nylon 
rope  and  must  run  freely  in 
the  pulley  without  binding.  I 
made  the  mistake  of  using  a 
rope  with  a  diameter  too 
small  for  the  pulley.  It  was 
necessary  to  lower  the  an- 
tenna with  a  dozen  blasts 
from  a  12-gauge  shotgun 
(much  to  the  annoyance  of 
the  XYL  and  the  neighbors) 
after  the  rope  stuck  in  the 
pulley. 

After  the  antenna  is 
pulled  up  to  the  desired 
height,  a  pair  of  five-gallon 
plastic  pails  are  attached  to 
the  lower  ends  of  the  rope  at 
each  end  of  the  array.  Drill 
several  1/2-inch  holes  in  the 
bottom  of  each  pail  to  allow 
accumulated  water  to  drain 
out,  Fill  each  pail  with  just 
enough  gravel  so  that  the 
weight  will  keep  the  array  in 
place  but  will  allow  the  pails 
to  move  up  and  down  during 
severe  wind  storms.  I  had 
just  returned  home  from  the 
hospital,  about  two  years 
ago,  when  we  had  a  severe 
storm  with  75-mph  winds. 
Several  verticals  and  one 
three-element  beam  bit  the 


dust  (mud)  but  the  20-meter 
collinear  remained  in  place. 
For  two  days  I  lay  in  bed, 
hooked  up  to  an  oxygen 
tank,  and  watched  the  plas- 
tic pails  go  up  and  down  like 
elevators  in  a  skyscraper. 
But  the  antenna  stayed  up. 

The  best  performance 
will  be  obtained,  of  course, 
if  all  of  the  radiator  sections 
are  stretched  out  in  a 
straight  line  as  high  above 
ground  as  possible.  At 
W6TTH.  because  or  interfer- 
ing tree  branches,  the  end 
sections  slope  toward  the 
ground.  The  array  appears 
to  have  a  gain  of  about  5  or 
6  dB  in  each  direction  In 
spite  of  the  fact  that  the  in- 
stallation is  not  perfect.  Be- 
cause of  the  proximity  of  the 
ground  to  the  ends  of  the  ra- 
diators, it  was  necessary  to 
adjust  the  length  of  each 
end  section  about  6  inches 
longer  We  had  expected 
that  each  section  would  re- 
quire shortening.  The  sketch 
in  Fig.  7(b)  shows  how  the 
conductor  length  is  ad- 
justed. 

I  would  be  interested  in 
hearing  from  readers  who 
build  this  array,  All  letters 
will  be  answerejd  if  a 
stamped,  self-addressed  en- 
velope is  enclosed,  ■ 
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March  1984 

Spate  Shuttle  extravaganza 

April  1984 

Inside  Dayton,  easy  signal  monitor. 

four-hand  mobile  whip 

May  1984 

Spring  antrmu  ismk* — c.l  projects! 

June  1984 

I  ransisior  tester,  Iretjuencv  counter, 
VI&20  Morse 

July  1984 
Dayton  photo- journey,  cordless 
phones  cons i  ruction  methods 

August  1984 

Two-tone  tester.  KW -I'll   mods.  k\V 

fur  160 

September  1984 

V7UHF  wattmeter.  Time*  Kl TV 
system 

October  1984 

Fall  antenna  issue — 9  skyhooks! 

November  1984 

Color  Computer  SSTVt  TV1  cure 

December  1984 

Touchtone  data  diNpl.iv.  transistor 
tutor,  line  conditioner 

Tanuarv  1985 

l<  n\t  mods*  extra  VIC-zfl  memory, 

shoestring  R'iTV 

February  1985 

OSCAK  uplink  .imp,  HF  helicals,  fr 

metei  CB 
March  1985 

Volunteer  exams,  talking  repealer 
ron  l  roller 

April  1985 

Dayton  Hamvcniion  special' 
Mimod's  Journ.tL  the  ama/iii^  Hat 

I  t-nna 

In  each  back  issue,  you'll  also  find  our 
regular  features  sis  well  as  reviews  stud 
new  product  announcements, 

Each  hack  issue  costs  $3.50  plus 
$1.00  shipping  and  handling.  On  or- 
ders of  10  or  more  back  issues,  there 
is  a  flat  $7.50  shipping  and  handling 
fee.  Send  vour  check  or  money  order 
to  73,  Attn:  Back  Issue  Orders,  80  Pine 
St.,  Peterborough.  NH  03458. 


A  quarter-wave  antenna  is 
great  for  range-  But  it's  too 
tall  for  most  VHK  handheld 
applications.  So  Larsen®  has 
cut  the  quarter-wave  down 
to  size,  without  taking  any 
shortcuts  in  design  or 
construction. 

The  Larsen  HQ  (helical- 
quarter-wave)  Kulduckie* 
antenna  stands  just  slightly 
taller  than  a  helical  type,  but 
measures  up  to  almost  lull 
quarter- wave  performance. 
The  helical  design  below 


gives  it  stability  and  keeps  it 
short— nine  to  twelve  inches. 
The  flexible  quarter- wave  on 
top  extends  the  range  and 
allows  it  to  bend  180.° 

Larsen  offers  ten  different 
VHF  HQ  series  antennas  in 
the  136  to  174  MHz  range, 
to  work  with  most  popular 
handheld  radios.  So  whether 
you're  calling  for  help,  or 
just  shooting  the  breeze,  you 
can  be  sure  that  Larsen 

Kulduckie  antennas  will 

never  run  short  on 

performance. 


isen  Antennas 


The  Amateur's  Professional 


T« 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 


IN  CANADA  Canadian  Larsen  Beetromcs,  Ud 
149  West  ah  Avis 
Mancouvef  6C  VSY  1K3 
KH-B72^B&17 


IN  USA  Larsen  Electronics  Inc 
H6HNE  SQinAve 
PO  Box  1799 
Vancouver  W*  9B6GB 
206-573-2722 

LAfiSEN-  KULftOD*  AND  KULDUCKIE*  AHE  REGlSTEHED  TRADEMARKS  OF  LARSEN  ELECTTONiCS  INC 


"When  You  Buy,  Say  73" 
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Leon  Fletcher  N6HYK 
274  Webster  Drive 
Ben  Lomond  CA  95005 


Good  to  the  Last  Dot 

Is  there  life  beyond  WX  HR  IS?  With  these  practical  tips 
you'll  perk  up  every  QSO  and  make  every  contact  an  adventure! 


A  surprising  number  of 
readers  of  73  responded 
to  the  invitation,  published 
in  the  September,  1983, 
issue,  to  "send  me  the  tips 
you've  discovered,  the  tech- 
niques you  use  to  improve 
your  on-the-air  skills." 

That  invitation  accom- 
panied my  article  "How  to 
Increase  Your  QSOs"  which 
presented  eleven  ''practical, 
QSOtested  techniques  — 
specific  information  every 
Novice  needs  immediately 
after  he  or  she  has  passed 
the  FCC  tests:  tips  and  tech- 
niques about  actual  on-the- 
air  operation." 

Not  only  beginners  can 
benefit  from  tips,  however 
As  the  article  noted,  many 
General-class  operators,  and 
even  a  good  many  Ad- 
vanceds  and  Extras,  make 
basic  operating  goofs.  One 
reason  may  be  the  lack  of 
such  tips  in  standard  oper- 
ating manuals,  handouts,  in- 
structional guides,  and  such 
material 

My  tips  came  from  two 
sources.  Most  came  the 
hard    way— from    my    own 


ornt he-air  experiences.  The 
rest  came  from  a  poll  I 
conducted  of  the  96-mem- 
ber  US  Naval  Postgraduate 
School  Amateur  Radio  Club 
in  Monterey;  California, 

That  article  did  not  pre- 
sent techniques  which  are 
unusual  or  sophisticated. 
Rather,  it  detailed  these 
quite  basic  techniques,  most 
of  which  are  usually  unpub- 
lished or  ignored: 

•  Using  headphones 

•  Listening  around  the  "Big 
Guns" 

•  Listening  at  a  "hangout" 

•  Listening    where    there's 
no  action 

•  Sending  at  a  speed  a  bit 
beyond  your  skill 

•  Slowing  your  CW  speed 
when  you  start  fumbling 

•  Making    your    on-the-air 
time  important  to  you 

•  Ignoring    stations    which 
"don't  sound  right" 

•  Knowing  how  to  tune  up 

•  Checking  the  action   on 
other  bands  regularly 

•  Learning    to    live    with 
QRM  and  QRN 

A  few  days  after  the  arti- 


cle was  published,  letters 
Started  arriving  at  my  shack 
as  hams  across  the  country 
sent  me  additional  tech- 
niques they  find  valuable. 
Here  are  the  best  of  their 
suggestions, 

KD3S 

"I  call  this  tip  the  nega- 
tive CQ,"  wrote  James  F 
Reid  KD3S,  of  Laurel,  Mary- 
land "I  discovered  it  rather 
by  accident.  I  had  been  call- 
ing CQ  until  I  thought  my 
arm  would  drop  off  and  was 
getting  no  answer,  I  said  to 
heck  with  it  and  tuned  the 
rig  to  a  quiet  spot  and  sat 
back  to  read  a  magazine. 
Within  five  minutes  some- 
body started  calling  CQ  on 
my  frequency,  I  called  him 
back  for  a  nice  QSO.  Since 
then  I've  had  success  with 
this  trick  several  times  Just 
tune  the  rig  to  a  quiet  spot 
and  wait  The  QSOs  will 
come  to  you/' 

K8GPT 

Norm  Hediger  K8GPT, 
who  operates  from  Dear- 
born,  Michigan,   sent  some 


suggestions  for  the  next  step 
in  QSOing.  He  wrote, 
"Along  with  making  the  con- 
tact is  the  problem  of  what 
to  do  during  the  contact." 
His  tips  include,  and  I  quote: 
I.When  you  operate,  be 
alert  and  attentive  to  what 
you  are  doing  and  hearing. 
Sit  in  a  comfortable  posi- 
tion. Don't  slouch— it's  too 
easy  to  doze  off  or  let  your 
mind  wander, 

2.  For  making  notes  or 
copying,  use  a  good  pen  or 
pencil— one  that  you  are  fa- 
miliar with  and  which  is 
comfortable  to  you.  Don't 
try  to  get  by  with  that  old 
chewed-up  stub  that  once 
was  a  pencil, 

3.  Use  a  decent  size  piece 
of  paper  for  your  notes  — 
not  just  any  scrap  you  can 
find.  The  reverse  side  of 
your  log  sheet  makes  a  han- 
dy place  to  write  notes  A 
clipboard  or  pad  sometimes 
helps. 

4.  When  copying,  try  writ- 
ing everything  in  small  let- 
ters. Printing  and  capital  let- 
ters sometimes  take  more 
time  and  slow  down  your 
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speed.  Also,  don't  try  to 
write  on  your  knee;  use  your 
operating  desk  or  table- 
top— something  solid 

K1PLR/3 

The  importance  of  listen- 
ing was  emphasized  in  a  let- 
ter sent  by  H.  A.  Arsenault 
K1PLR/3  of  Ene,  Pennsyl- 
vania, "t  try  to  spend  at  least 
15  minutes  getting  the  lay 
of  the  land'"  — listening  up 
and  down  a  band  before  go- 
ing on  the  air.  "You  make  no 
friends  by  loading  up,  tun- 
ing, and  going  on  a  blind  fre- 
quency." 

He  also  stressed  the  value 
of  studying  propagation  pre- 
dictions. "Be  able  to  predict 
or  understand  what  bands 
are  open  and  when  It  is 
most  discouraging  to  put  up 
a  nifty  antenna  and  call  CQ 
on  10  meters  until  I  turn 
blue  in  the  face  with  no  re- 
sponse, only  to  find  out  that 
my  efforts  coincide  with 
the  biggest  solar  flare  in 
history/' 

Finally,  K1PLR/3  pointed 
up  the  importance  of  brevi- 
ty and  of  skill  in  using  your 
equipment.  "No  one  likes  to 
contact  someone  who,  with 
the  aid  of  a  keyer,  takes  ten 
minutes  to  send  his  name/' 

KA8DKT 

Tuning  techniques  were 
detailed  by  Gary  Sharpe 
KA8DKT  of  Toledo,  Ohio. 
He  wrote  that  while  a  ham 
sometimes  needs  to  tune  up 
on  the  air,  "It  seems  most 
hams  believe  that  you  must 
tune  up  on  exactly  the  fre- 
quency you  are  going  to  op- 
erate For  example,  listen  to 
any  DX  station— CW  or 
SSB— and  [you'll  hear  many] 
carriers  [tuning  up]  during 
the  contacts." 

Gary  then  pointed  out, 
"There  is  no  commercially- 
made  transmitter  which 
tunes  so  sharply  that  an  op- 
erator couldn't  move  as 
much  as  30  kHz  up  or  down 
the  band  to  a  clear  spot  to 
tune  up." 

He  added,  "My  technique 
is  to  select  a  General-band 
area  that  I  wish  to  operate 
in-usually    40-100    kHz 


wide  I  then  tune  the  trans- 
mitter up  at  the  approx- 
imate middle  of  this  band 
area,  taking  care  not  to  in- 
terfere with  any  QSOs  in 
progress. 

"Now  I  am  free  to  wonk 
stations  or  call  CQ  in  a 
100-kHz  range  without 
touching  any  controls  on  the 
transmitter  except  the  vfo. 
Most  transmitters  and  trans- 
ceivers will  operate  at  least 
±40  kHz  from  the  tune-up 
point  quite  satisfactorily. 
And  even  if  the  power  out* 
put  drops  a  few  percent  at 
the  extreme  ends  of  the 
bandwidth,  a  ham  should 
know  that  it  takes  almost  a 
30%  decrease  in  output 
power  to  make  a  noticeable 
difference  at  the  receiving 
end— even  in  a  pileup." 

W9ALM 

Six  suggestions  were  sent 
in   by  William  C    Caldwell 

W9ALM,  of  Kokomo,  Indi- 
ana, Bill  holds  an  Extra-class 
license  and  has  been  ham- 
ming for  46  years  {"since  I 
was  13— same  call  letters") 
He  works  "mostly  CW— 
99%  since  getting  on  the 
air "  His  advice  is: 

V  Listen  before  transmit- 
ting—learn how  to  use 
QRL?  (Is  the  frequency 
busy?)  This  is  very  important 
because  you  may  not  be 
able  to  hear  a  station  who  is 
too  close  due  to  skip  or 
band  conditions. 

2.  Learn  the  "BK"  QSO 
system.  BK  means  "break- 
in"— not  just  "back  to  you/' 
Since  you  need  to  send  your 
call  sign  only  every  ten  min- 
utes, you  can  get  a  lot  more 
information  by  not  signing 
your  call  every  time.  Just 
send  "BK"  at  the  end  of  your 
message  and  the  other  sta- 
tion starts  transmitting  — if 
he  knows  the  BK  system. 

3.  Learn  to  combat  QRM/ 
QRN.  If  your  rig  has  internal 
filters,  use  them  If  not  try 
an  external  filter  Also  learn 
how  to  ask  for  a  QSY  (a  re- 
quest to  change  frequency). 

4.  Use  a  tape  recorder. 
Record  QSOs  to  help  im- 
prove your  sending.  This  is 
the  best  way  to  learn  how 


you  sound  at  the  other  end. 
Simply  put  the  microphone 
of  the  recorder  near  your 
speaker. 

5.  If  you  have  more  than 
one  antenna  for  a  given 
band,  use  a  multiple-anten- 
na switch.  The  antenna 
which  gives  the  best  recep- 
tion will  usually  give  the 
best  transmitted  signal. 

6.  Make  schedules  with 
hams  you  like  to  QSO,  Real 
friendships  can  develop. 
Visit  them  when  traveling 
near  their  QTH. 

wevs 

Another  ham  who  "oper- 
ates a  I  most  exc  I  us  i  vel  y  C W" 
sent  a  good  tip  from  Sierra 
Vista,  Arizona,  Jim  Droege 
W0VSr  wrote:  "People  who 
habitually  run  high  speed  — 
25+  wpm- can  have  a  lot 
of  trouble  at  slower  speeds  " 
The  solution;  Make  a  regular 
routine  of  sending  at  differ- 
ent speeds.  Jim  adds,  "Varie- 
ty [in  your  speed  of  sending 
CW]  also  seems  to  improve 
your  accuracy," 

Jim  also  added  another 
advantage  to  using  head- 
phones, besides  the  benefits 
named  in  my  September, 
1983,  article:  Good  phones 
increase  the  volume,  focus 
your  attention,  sharpen  your 
listening,  reduce  other 
sounds,  and  improve  your 
operating.  Jims  perceptive 
addition:  "Phones  also  make 
my  wife  happy!" 

W2HAE 

Arthur  C  Ford  W2HAE,  of 
Melbourne,  Florida,  submit- 
ted these  tips: 

1 .  The  newcomer  must  be 
acquainted  with  his  equip- 
ment—what it  can  or  can- 
not do.  The  current  trans- 
ceivers are  gems  in  flexibili- 
ty if  owners  will  take  the 
time  to  read  the  manuals 
and  experiment. 

2.  If  the  swr  is  poor,  find 
out  why  and  adjust  the  an- 
tenna for  maximum  efficien- 
cy or  generally  minimum 
swr 

3.  Another  overlooked 
item  is  the  position  of  the 
antenna- loading  switch. 
One  position  will  give  you 


the  best  match  or  efficiency. 

4.  Avoid  CQing  on  top  of 
a  foreign  broadcast  carrier. 

5.  Pick  an  open  spot  as 
clean  of  QRM  as  you  can 
find.  Don't  fight  the  heavy 
concentration  [of  stations, 
QRMr  or  QRNJ  in  one  band 
spot  Spread  out  If  80  me- 
ters is  QRN-plagued,  shift  to 
a  higher  band  And  do  not  ig- 
nore 10  meters  in  the  eve- 
ning; look  there  for  a  nice 
solid  QRM-free  QSO. 

6.  Learn  — by  listening  to 
other  operators  who  are 
more  experienced. 

7.  Avoid  punctuation.  The 
common  "BT"  should  suf- 
fice on  most  occasions  to 
separate  thoughts  or  sen- 
tences, 

8.  Unnecessary  QSZ  (send- 
ing each  word  or  group 
more  than  once)  serves  no 
purpose  if  you  are  sending 
at  the  proper  speed  to  the 
other  fellow. 

9.  Practice  sending  CW  in- 
to a  tape  recorder,  and  copy 
your  own  sending  for  pun- 
ishment 

10.  After  sending  a  CQ, 
rock  the  RIT  control  and 
sometimes  you'll  find  some- 
one calling  you  just  enough 
off  your  frequency  [so  that 
you  might  not  have  heard 
him  or  her  if  you  left  your  rig 
at  the  exact  frequency  on 
which  you  called]. 

Do  such  tips  seem  too 
basic  for  you?  Then  check 
again  the  second  and  third 
paragraphs  of  this  article! 
These  are  intended  to  be  tips 
Novices  need  as  they  first 
begin  to  operate.  But  don't 
be  too  cocky  — many  Ad- 
van  ceds  and  Extras  also  can 
be  heard  making  basic  oper- 
ating goofs!  ■ 


Do  you  have  still  more 
tips  for  increasing  your 
QSOs— techniques  which 
were  not  included  either 
here  or  in  my  September, 
1983,  article?  Please  send 
them  to  me,  so  that  we 
may  publish  another 
roundup  of  ideas.  Include 
your  call,  name,  and  OTH 
so  that  you  may  be  credit- 
ed for  your  suggestions. 
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Porcupine  Mobile 

Bristling  to  work  HF  from  your  car? 
Sport  these  spikes  and  hit  the  road. 


Cten  Russell  N2CMU 

97  5  A  cadem  y  5 freer 
Watertown  NY  13601 

This  antenna  should  be  of 
interest  to  mobile  hams 
as  well  as  indoor  antenna 
users,  It  will  let  you  go  HF 
mobile  without  a  whip. 

The  project  started  when  I 
was  trying  to  use  a  Hustler 
mobile  whip-type  antenna 
that  uses  three  resonators. 
After  having  problems  with 
mounting  brackets  and  find- 
ing the  whip  to  be  a  little  too 
top-heavy,  I  decided  to  elim- 
inate the  5-1/2-foot  whip  al- 
together. Its  true  that  guy 
strings  could  have  been 
used,  but  that  would  have 
made  a  rather  unsightly 
lash-up, 

Instead,  I  took  an  old  Hus- 
tler 80-meter  resonator  and 
unwound  its  coil.  I  then  used 
the  coil  as  a  mounting  fix- 
ture for  my  HF  rooftop  an- 
tenna I  found  a  strong 
magnet-mount  base  (off  of  a 
CB  antenna)  The  80-meter 
resonator  thread  size  is  3/4* 
#24  and  the  magnet  mount 
was  already  countersunk,  so 
it  was  a  simple  matter  of  us- 
ing a  3/4"  #24  nut  to  fasten 
the  modified  resonator  to 
the  magnet  securely.  The 
magnet  must  be  strong 
enough  to  hold  firmly  onto 
the  roof  of  the  car  at  60-65 
mph. 

Next,  I  drilled  and  tapped 
the  top  of  the  resonator  to  fit 
a  1/4*  #20  bolt.  I  took  the 
Hustler  3-resonator  adapter 
plate  and  enlarged  the  cen- 
ter hole  so  it  would  fit  snugly 
over  the  resonator.  I  fas- 
tened it  in  place  with  a  1/4  ff 
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#20  bolt  and  lock  washer. 
You  now  have  a  fixture  for  a 
roof-m  ou  nted }  3-resonato  r 
HF  antenna. 

I  made  a  plastic-type 
plate,  mounted  a  female 
coax  connector  (see  photo), 
and  drilled  a  couple  of  small 
holes  through  the  resonator 
for  mounting  the  plate  Note 
the  three  turns  of  #10  cop- 
per wire  on  the  resonator. 
This  serves  only  to  connect 
the  center  conductor  of  the 
coax  fitting  to  the  resonator 
plate.  A  straight  wire  could 
have  been  used,  but  I 
thought  it  would  look  much 
better  with  three  turns  (and 
it  does). 


Don't  forget  to  connect 
the  ground  lug  of  the  coax 

connector  to  the  base  of  the 
mount.  When  alt  three  reso- 
nators were  in  place  and  ev- 
erything was  properly  tight- 
ened, I  sprayed  the  entire  an- 
tenna  with  three  coats  of 
clear  Rustoleum  metal  pro- 
tector. This  prevents  weath- 
er damage. 

The  height  of  the  antenna 
from  the  rooftop  to  the  20- 
meter  resonator  tip  is  32* 
(total  height).  The  distance 
from  the  base  to  the  top  of 
the  adapter  plate  is  only 
9-1/2* 

Now  for  the  on-the-air 
test,  I  was  unable  to  adjust 


This  HF  mobile  antenna  is  ready  to  roll. 


the  resonators  enough  to  get 

the  swr  tower  than  2.8:1 .  This 
was  no  good!  It  was  no 
doubt  due  to  the  close  prox- 
imity of  the  resonators  to 
the  car  roof  I  still  had  no 
doubts  that  it  could  be 
made  to  work,  so  I  bought  a 
MFJ  940-B  Versa  Tuner.  This 
solved  the  problem. 

On  any  frequency  within 
the  10-,  15-,  and  20-meter 
bands,  the  tuner  will  bring 
the  swr  down  to  1 .1 :1  The  in- 
line wattmeter  shows  full 
output— 1 00  Watts  on  20, 90 
Watts  on  15,  and  80  Watts 
on  10.  (I'm  using  an  FT-77 
mobile  rig.) 

On-the-air  performance 
has  been  very  good.  I  think  it 
is  better  than  when  I  was  us- 
ing the  whip.  I  believe  this 
may  be  due  to  the  tuner, 
which  allows  much  sharper 
tuning  of  the  antenna  at  a 
given  frequency.  When  us- 
ing the  whip  setup,  if  you 
vary  the  frequency  more 
than  50  kHz,  the  swr  changes 
rapidly  and  it  is  necessary  to 
readjust  the  resonator  — 
which  is  not  always  easy  to 
do.  With  or  without  a  whip,  I 
highly  recommend  an  anten- 
na tuner! 

There  is  no  doubt  that  the 
radiation  pattern  is  much 
different  than  that  of  a  whip, 
but  it  seems  to  be  a  favor 
able  difference    My  signal 
reports  have  been  excellent 
All  I  can  say  is  that  it  works, 
and   I  don't  have  to  worry 
about  the  5-foot  whip  and 
the  mounting  brackets.  This 
antenna  would  also  make  a 
great  indoor  tabletop  an 
tenna  when  used  with  a 
tuner.  73. ■ 
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PRICE  REDUCTIONS 


J-BEAM 


U 


ON  ALL 
UHF  ANTENNAS! 


Just  in  time  for  Spring!  We're  passing  these  sav- 
ings on  to  you— the  UHF  enthusiasts!  For  a  limited 
time  only,  purchase  these  popular  antennas  at  very 
special  prices: 


70/MBM  28  Element 
70/MBM  48  Element 
70/MBM  88  Element 


Reg- 


Now! 
$89.95 


Reg. 


NEW! 

10  +  10  xy  J.  Twist  (2M)  11.3  db  gain 

SHIPPID  MHT  TO  TOM  DOOM 

Spectrum  International,  Inc. 
Posi  Office  Box  1084* 
Concord.  Mass.  01742  USA 


Now! 

$69.95 


WORK  THE  U.H.F.  BANDS 

Add  a  liansvenrr  or  converter  10  your  cMMing  10m.  6m  or  2m  equipment'. 
Choose  from  (he  largest  wleciiwi  of  module-  available  for  DX.  OS*.  -\K 
EME.ATV. 


TRANSVERTERS 


MMT 
MMT 
MMT 
MMT 
MMT 
MMX 


144-28(R) 

144-28 

432-28(S) 

435-28{S) 

1296-144 

1268-144 


ipftud  4  J7  rj 

S179.95 
$269.95 
$289.95 
$299.95 
$249.95 


POVV  ER        ^  roodeU  jj^ude  RF  VOX  &  LOW  Noise  RX  Pre-Ampl. 
AMPLIFIERS  (no  pre-amp  in  MML  432-100  and  UP- 1288-20/ UP- 1296- 20) 


1  rm-tfllK 


200W  output         ^  I  ML  144'200-S 


43iMHZi 


12GS-I296  MHz: 


1UGW  output 

IQOW  output 

SOW  output 

30 W  output 

mm  output 

50 W  output 
30 W  output 

SOW  output 
30VV  output 


MML  l44-l«kL5 
MML  H4-100-S 
MML  144-50-S 
MML  144^30-LS 

MML  432-100 
MML  43^5fi 
MML  432-30-LS 

LJF  136^20 
UP- ]  £96-30 


IW.  3W,  or 

10W  in 

IW  or  3W  oi 

LOW  input 
10  VV  input 

IW  or  5W  in 

lOWinpin 

10W  input 
IW  or  3W  in 

2-3W  input 
2-3W  Input 


*374.95 

9149.^5 
$109,95 

136995 
1t]'l£P.1J5 

f£Q9,$S 

1430.95 
$430.95 


ANTENNAS  rind.  SO  ohm  halun) 

2  Meier  J-Beams:     12.3  dBd  gain 

8  overS  Horizon  1  pol  D8-2M  $63.40 

125CM300  MHz  Loop-Yaei  1296-LY     tA4  <*5 

70  cm/MBM  48       S59.95 

70  cm/MBM  88       $84.95 


70-MBM  48 

stamps    for    full 
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Send    40c 

details  of  all  our  VHF/UHF 

items, 

Pre-selecior  filters   Pre -amplifiers     Antennas 
Low -pass  fillers       Transvcrtcrs      Crystal  Filters 
Yaracior  triplers      Converters 


Your  Second  Best  Piece 
Of  Monitoring  Gear 


Next  to  your  receiver,  a  subscription  to 
Monitoring  Times  is  your  most  valuable  tool  for 
communications  monitoring.  This  fact-filled 
monthly  tabloid  (hardware  not  included!)  is 
written  just  for  you,  the  listener,  bringing  you  36 
pages  of  concise  information  on  how  to  improve 
your  listening  post,  where  to  look  for  those 
elusive  signals,  exciting  home-brew  projects — 
and  more! 


Subscribe  Today! 

MM  year«*22-2yrs.  •  *31-3  yrs. 

Canadians  please  add  s2  per  year. 
Foreign  subscribers  please  add  Ml 
per  year  for  surface  mail,  or  s27  per 
year  lor  an  mail 

Free  Sample  Available 
Upon  Request 


Call  Now  Toll-Freel 
Dial  1-800-438  8155  [cent  US  ex 

cept  NC)  to  place  your  subscription 
tor  2  or  3  years  on  Mastercard  or 
Visa.  Or  lor  1-year  subsenptton.  mail 
your  check  to  Grove.  Dept.  K,  140 
Dog  Branch  Road.  Brssstown.  M,£ 
28902  Office  pfi   704-837-9200, 
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HI-TECH     MODULES 

DIGITAL      FREQUENCY       SYNTHESIZER 
PHASE    LOCK    LOOP    HFO 


LATCH 


vco 


/N 


PHASE 
DET 


VXO 


W1- 


XTAL 
REF  OSC 


BUFFER/ 
FILTER 


*£!*        „  MIXER        POST-MIXER 

DECODE  AMp 

— —    CPU  BUS 


I 

OUT 


THE    DFS-1     CAN  BE  USED    AS  THE    HEART    OF    A    KF    SYNTHESIZED 
TRANSCEIVER  DESIGN  Oft  AS  A  SECOND  VFOFOR  EXISTING  RIGS 

FEATURES: 

1>    5,0    TO    5.5  MHz    TUNING    RANGE 

2)  TOO  H2    STEPS 

3)  STD    BUS    PLUG  BOARD    FORMAT 
<  6  x  4.5,  56  PIN  EDGE  FINGERS  ) 

4)  3.0  Vp-p  OUTPUT  INTO  A  50  OHM  LOAD 

MODEL  OFS-1 

WIRED  &  TESTED      $  90.00 

ADD  $  3*00  P&H 

NYS  ADDRESSES  ADD  7.5% 

OTHER  MODULES  AVAILABLE       CALL  OR  WRITE: 

Electronic  Systems  Consultants,  Inc. 

P.O.  Box    1105,  Smithlawn,  N,Y.   11787         (516)  361-S142 
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Eugene  Dusina  W4NVK 
4724  Ridge  Grove  Road 
KnoxvilteTN  37918 


The  Rubber  Duck  Debunked 

In  ten  minutes  you  can  have  WdB  gain  over 
your  HTs  duckie.  It's  enough  to  make  you  try. 


Sometimes  with  only  an 
HT  and  a  rubber  ducky 
available,  hams  find  that 
they  can't  quite  bring  up  a 
much  needed  patch.  A  tem- 
porary way  to  boost  power 
would  be  very  useful.  This 
article  describes  a  simple 
antenna  attachment  which 
will  boost  power  about  10 
dB  It  does  not  interfere  with 
the  portability  of  the  radio. 

How  Bad  Is  It? 

The  typical  ducky  an- 
tenna  used  on  hand-held 
radios  has  a  large  loss 
compared  to  a  simple  di- 
pole.  At  2  meters,  for  exam- 
ple, using  a  pull-out  whip 


dipole  from  a  portable  TV, 
with  each  whip  pulled  out  to 
19.5"  in  length,  fed  with 
about  3  inches  of  SOOhm 
coax,  and  held  vertically 
against  the  radio's  side,  115- 
dB  gain  over  the  ducky  was 
measured  on  a  commercial 
field-strength  instrument. 
The  typical  small  TV  dipole 
folds  into  a  U  shape  about 
1.5*  x  10*,  and  pulls  out 
any  distance  up  to  60*  Al- 
though quite  a  good  an- 
tenna, it  is  a  bit  clumsy 
to  use, 

A  Better  Way  to  Go 

I  settled  for  a  less  perfect 
simulated  dipole  which 


25  m   UPPER  WHIP 


PLASTIC  TUBIWS 


P4U0UT  2J« 
LOWCH  WHIP 


BELT  CLIP 


PERMANENT  CONNECTION 
TO  BHC  SHELL 


PLASTIC  TUBING 
FOR  UPPER  WHIP 


PUSH-TCKTALK 
BAR 


measured  9.5  dB  better  than 
the  ducky.  To  make  itr  I  used 
a  regular  BNC-fitted  upper 
whip  of  23  "  in  length,  replac- 
ing the  ducky.  A  similar  up- 
side-down antenna,  pulled 
out  to  21  *  in  length,  made  a 
lower  dipole  element.  Its  up- 
per large  end  is  grounded  to 
either  the  radio  chassis  or 
the  shell  of  the  BNC  connec- 
tor on  the  radio.  The  lower 
whip  is  shorter  to  compen- 
sate for  the  effect  of  the 
chassis. 

Both  whips  can  store  on 
the  radio's  side  by  making  a 
holster  of  1  *  pieces  of  flexi- 
ble plastic  tubing  into  which 
the  collapsed  antennas  slip. 
Cement  the  tubing  to  the  ra- 
dio's plastic  case  with  instant 
glue,  (Put  the  tubing  on  the 
side  that  will  allow  the  bat- 
tery to  slide  off  if  the 
collapsed  antennas  extend 
down  that  far.)  The  lower 
whip  can  be  permanently  at- 
tached to  the  radio  so  that  it 
quickly  pulls  down  when 
needed,  and  is  out  of  the 
way  when  not  in  use. 

Table  1  shows  measured 
gains  of  antennas  adjusted 
in  length  for  the  best  field  of 
radiation  at0°  elevation  an- 


Duck  an- 

■ 0  dB  reference 

tenna 

20" 

=  +7.5dB  better 
than  duck 

B4TTERY  BOX 

21*  x  23* 

=  +  9.5  dB  better 

whips 

than  duck 

39 rf  TV  di- 

= + 11.5  dB  bet- 

pole 

ter  than  duck 

Fig.  7.  HT  antenna  improvements. 
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Ta6/e  7,  Experimental  com- 
parison on  an  ICOM  2AT  at 
146  MHz, 


gle.  Variation  in  the  length 
of  the  elements  by  an  inch  or 
two  caused  small  variations 
in  radiated  field,  which 
would  be  masked  in  practi- 
cal use  by  much  larger  vari- 
ations due  to  the  holding 
position  of  the  radio  Those 
variations  are  due  to  detun- 
ing and  absorption  effects 
of  the  body  of  the  user,  and 
are  the  price  paid  for  extra 
small  size  and  close  holding- 
Unusual  care  getting  pre- 
cise lengths,  good  match, 
etc.,  is  wasted  effort.  Al- 
most any  elements  about 
the  length  mentioned  cause 
a  large  increase  in  radiation, 
and  the  extra  which  could 
be  gotten  with  precision  will 
vanish  at  a  slightly  different 
hold  of  the  radio. 

Hand-held  radios  are  de- 
signed to  tolerate  large  swr 
ratios  without  damage,  for 
they  get  these  routinely  as 
the  unit  is  moved  about  in 
the  hand  when  transmitting. 
The  wise  ham  needing  more 
power  will  get  extra  output 
by  an  antenna  efficiency 
boost  The  novice  will  strain 
his  finals  and  reduce  vswr 
immunity  by  using  an  over- 
voltage  battery,  to  boost  rf 
power. 

Make-Do  Is  Good  Enough 

I  suggest  the  practical 
ham  use  whatever  whip  he 
has,  and  if  it  pulls  out  too 
long,  solder  the  extra  end 
sections  to  the  top  bead  so 
that  it  pulls  out  to  the 
length  he  finds  best.  That 
will   be   good   enough.   We 


are  after  better  practical 
performance,  not  a  stan- 
dard reference  antenna 

The  tinkerer  can  use  a 
simple  field-strength  meter 
at  cfose  range  to  find  the 
best  lengths  for  his  radio. 
The  dimensions  are  not  very 
critical,  but  he  may  want  to 
prove  to  himself  that  he  has 
gotten  close  to  the  best  pos- 
sible. 

Fig.  1  shows  how  I  ar- 
ranged an  ICOM  2AT  an- 
tenna. Both  whips  store  on 
the  side  when  the  ducky  an* 
tenna  is  being  used. 

All  other  hand-held  radios 
which  use  whips  working 
against  the  radio  as  a  ground 
plane  suffer  similar  loss  and 
should  experience  similar 
improvement  The  improve- 
ment is  small  above  1000 
MHz,  modest  at  420,  sizable 
at  220,  large  at  144,  and 
enormous  at  6  and  10  me- 
ters. This  is  directly  related 
to  how  much  smaller  than  a 
quarter  wavelength  the 
usual  hand-held  chassis  is. 
Apparently,    the   added 


ground  plane  from  the  hand 
and  body  is  canceled  by  the 
losses  in  the  skin  to  the  rf 
coupled  from  the  chassis. 

I  suggest  manufacturers 
build  into  hand-held  radios  a 
small-diameter  collapsible 
whip  pointed  downward 
which  would  temporarily 
boost  erp  by  a  large  amount 
for  those  difficult  propaga- 
tion conditions.  Such  an  in- 
novation would  greatly 
increase  the  utility  of  hand 
units. 

I  personally  used  the  con- 
cept of  an  extra,  built-in,  up- 
side-down whip  on  the  first 
CB  hand-held  radios  in  the 
1950s.  They  desperately 
needed  more  ground  plane, 
and  the  effect  was  quite  im- 
pressive Since  the  concept 
was  not  patented  and  some 
were  sold,  the  idea  is  now 
presumed  to  be  in  the  public 
domain,  by  my  understand- 
ing of  patent  law.  Therefore, 
commercial  addition  of  this 
feature  would  be  very  inex- 
pensive and  greatly  increase 
sales  appeal  ■ 


ALL  MODE   MOBILE  TELEPHONE   INTERFACE 

Automatic  Vox  Phone  Patch  System 


Introductory 
Offer 

$425,00 


EXPIRES  6/15/85 


OPTIONAL: 

DTMF  TELEPHONE 
TYPE  SPEAKER/ 

MICROPHONE 

$65,00 


HOTLINE-007  is  a  fully  automatic  simplex  telephone  interconnect.  Operates  through  any  base  transceiver  with  FM-AM- 
Squelched  SideBand  mode.  No  modifications  to  the  transceiver,  just  connect  to  the  external  speaker,  microphone  and  phone  line, 
VOX  operation  both  transmit  and  receive.    Selectable  tone  or  rotary  dialing.  Repeater  pickup  operational  also. 


m 


Programmable  access  code 
Adjustable  VOX  both  transceiver 
and  phone  line. 

Will  not  transmit  when  frequency 
is  busy,  7  second  clear  time 


*  Programmable  CW  ID 

*  Adjustable  microphone 
and  line  gain 

*  Microphone  jack  for 
base  operation 


*  3  or  12  minute  tinier 

*  Dial  restrict  switch 

*  Rmgback  (reverse  patch) 

*  Accepts  speed  dialing 

*  Operates  on  1 1 5/220  VAC,  1 2  VDC 


NO  EXTRAS  TO  PURCHASE  FOR  OPERATION,  TRANSCEIVER  AND  PHONE  LINE  CONNECT  TIME  30  MINUTES. 

N.CG.  CO- 


EXCLUSIVE  IMPORT  DISTRIBUTOR 

1275  N.  Grove  Street 
Anaheim,  California  92806 


NOTE;  Prices  and  specifications  subject  to  change 
without  notice  or  obligation 
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Jonathan  L  MayoKR3T 
12$  Wit  ton  Woods  Lane 
Media  PA  19063 


The  No-Baloney  Lunchbox 

We  suggest  you  paint  this  antenna  tuner 
before  showing  it  to  your  friends. 


One  of  the  most  useful 
and  easily-built  proj- 
ects for  the  ham  shack  is  the 
antenna  tuner.  An  antenna 
tuner,  or  transmatch,  is  a  de- 
vice used  to  couple  a  trans- 
mission line  to  a  transmitter, 
providing  an  artificial  match 
between  the  antenna  and 
the  transmitter  when  the  swr 
would  otherwise  be  too  high 
for  proper  operation.  It  does 
not  actually  correct  the  an- 
tenna mismatch,  but  'tricks" 
the  transmitter  into  thinking 
the  antenna  is  matched  and 
therefore  lowers  the  swr  at 
the  transmitter  to  an  accept- 
able level.  The  capabilities 
of  an  antenna  tuner  can  be 
handy  in  a  variety  of  operat- 
ing situations.  Let's  discuss 
antenna  tuners  in  general 
before  going  into  details 
about  my  "lunchbox"  de- 
sign. 

One  of  the  most  common 
applications  for  the  antenna 
tuner  is  combining  it  with  a 
longwire  antenna  of  random 
length,  or  other  radiating  de- 


vices  such  as  window 
screens  or  bed  frames,  and 
tuning  the  antenna  for  each 
band  as  required.  If  the  long- 
wire  antenna  is  not  part  of 
your  present  antenna  sys- 
tem, there  is  still  a  definite 
need  for  an  antenna  tuner.  If 
CW  is  your  game,  your  an- 
tennas are  probably  opti- 
mized for  the  CW  portion  of 
the  band,  and  vice  versa  for 
phone.  Moving  from  the  CW 
portion  of  the  band  to  the 
phone  portion  can  result  in 
unacceptable  swr  readings. 
especially  if  your  antennas 
are  not  particularly  broad- 
banded  and  you  are  using  a 
solid-state  rig.  This  is  where 
an  antenna  tuner  can  come 
in  handy. 

The  unacceptable  swr 
can  be  reduced  to  an  ac- 
ceptable level  by  inserting 
an  antenna  tuner  in  the 
transmission  line  along  with 
an  swr  meter  and  adjusting  it 
for  the  lowest  swr.  In  most 
cases  the  line  loss  is  negligi- 
ble and  the  benefits  far  out- 


weigh any  trouble  it  might 
be  to  implement  it  into  your 
system.  Also,  many  solid- 
state  transmitters  have  a 
built-in  swr  protection  cir- 
cuit that  decreases  power 
when  the  swr  increases  to 
unacceptable  levels.  There- 
fore, a  low  swr  ensures  full 
power  to  the  antenna  or  am- 
plifier. Antenna  tuners  also 
tend  to  attenuate  harmonics 
from  the  transmitter;  the 
amount  depends  on  the  de- 
sign of  the  unit.  A  good  an- 
tenna tuner  can  help  reduce 
TVI  considerably. 

There  are  many  different 
designs  for  antenna  tuners, 
some  more  complicated 
than  others.  Among  the  dif- 
ferent designs  are  the  pi  net- 
work, the  T  network,  and  the 
L  network.  They  all  use  the 
same  basic  parts,  but  each 
has  them  arranged  differ- 
ently. 

Different  Designs 

As  seen  in  Figs.  1 ,  2,  and  3, 


the  main  components  of 
every  design  are  the  capaci- 
tor and  the  inductor.  Each 
design  differs  not  only  in 
physical  appearance  but 
also  in  electrical  character- 
istics. Let's  take  a  loot  at 
each  design  and  find  what 
each  has  to  offer 

First,  let's  look  at  the  L- 
network  antenna  tuner  (Fig. 
1).  It  is  known  as  a  simple  so- 
lution to  what  can  be  a  big 
problem.  It  is  a  simple  de- 
sign that  should  be  consid- 
ered when  contemplating  an 
easy-to-build  antenna  tuner. 
It  is  ideal  for  coaxial-fed  di- 
poles  and  longwire  anten- 
nas. While  usually  it  is 
thought  of  as  a  single-band 
tuner,  the  addition  of  taps  to 
the  coil  and  a  variable  ca- 
pacitor provide  much  flexi- 
bility. The  capacitor  must 
always  face  the  greater 
impedance,  and  a  switch 
can  be  added  to  alternate 
the  positions  of  R-in  and  Fl- 
out depending  on  the  an- 


Photo  A,  Front  panel  of  the  lunchbox  antenna  tuner.  Con- 
trolsf  from  left  to  right  are:  inductor  taps,  R-in/R-out  switch, 
and  variable  capacitor 

44     73  for  Radio  Amateurs  *  May r  1985 


Photo  B.  Interior  view  of  the  lunchbox  antenna  tuner.  No- 
tice the  arrangement  of  the  parts  in  this  L-network  tuner. 
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fjg  7.  An  L  nefworic  wfth  variable  coil  taps  ($i).  The  capacitor     Fig.  Z  A  pi  network  which  provides  more  flexibility  than  the 
should  always  be  on  the  skje  of  greafer  impedance.  (R  in>R  out.)     L  network,  Notice  the  use  of  dual  capacitors, 


tenna  characteristics.  The  L 
network  is  an  excellent  sim- 
ple antenna  tuner  with  a  lot 

of  potential, 

The  pi  network  (Fig.  2)  is 
similar  in  design  to  the  fa- 
mous tuned  circuit  studied 
by  so  many  for  their  ham  li- 
cense. Its  design  is  also  fairly 
simple,  and  the  additional 
capacitor  enables  it  to  han- 
dle incredible  mismatches 
with  ease.  This  network  pro- 
vides more  flexibility  than 
the  L  network  by  eliminating 
the  need  for  an  R-in/R-out 
switch  and  giving  better 
control  over  circuit  Q. 

The  T  network  (Fig.  3)  uses 
two  capacitors  and  an  in- 
ductor as  in  the  pi  network, 
but  has  them  arranged  dif- 
ferently. The  T  network  is 
known  for  its  sometimes 
poor  harmonic  attenuation. 
It  becomes,  in  effect  a  high- 
pass  filter.  If  you  use  a  T  net- 
work, be  sure  to  use  it  in  line 
with  a  low-pass  filter.  How- 
ever, another  type  of  tuner, 
the  SPC  (Series  Parallel  Ca- 
pacitance) transmatch, 
takes  off  from  the  T  network 
and  eliminates  its  poor  har- 
monic attenuation.  This  "Ul- 
timate Transmatch"  is 
shown  on  page  19-11  of  the 
1981  edition  of  The  Radio 
Amateurs  Handbook. 

Depending  upon  the  situ- 
ation, one  antenna  tuner  de- 
sign might  be  preferred  over 
another  If  a  broad  range  of 
antennas  and  frequencies  is 
to  be  used  with  the  tuner 
and  the  antennas  are  no- 
where near  resonance,  one 
of  the  more  complicated  de- 
signs may  be  required  to  cor- 
rect the  mismatch.  Some 
antenna  tuners  are  designed 
to  feed  balanced  lines,  and 
these  often  incorporate  a 
balun  in  their  design   If  the 


antenna  is  fed  with  a  bal- 
anced line,  a  balanced  out- 
put from  the  tuner  is  a 
necessity.  The  design  which 
was  chosen  for  my  multiple 
coaxial-fed  dipoles  was  the 
simple  L  network,  packaged 
somewhat  differently. 

As  mentioned  before,  the 
main  components  of  any  an- 
tenna tuner  are  the  induc- 
tors and  capacitors.  They 
are  connected  in  some  way, 
depending  on  the  design,  so 
that  they  form  a  tuned  cir- 
cuit which  compensates  for 
the  mismatch  between  the 
transmitter  output  and  the 
antenna  system.  The  values 
of  the  inductance  and  ca- 
pacitance required  depend 
on  the  frequency  and  the  na- 
ture  of  the  antenna  mis- 
match. 

If  you  want  to  be  exact, 
you  can  use  a  noise  bridge  or 
similar  device  to  measure 
the  input  impedance  of  the 
antenna  system  at  a  given 
frequency.  Then  substitute 
the  measured  impedance 
and  corresponding  fre- 
quency in  the  Fig.  4  equa- 
tions The  solutions  to  the 
equations  will  give  the  val- 
ues the  capacitor  and  induc- 
tor must  have  to  give  a 
proper  match.  A  single-fre- 
quency device  can  use  fixed 
values  for  the  inductor  and 
capacitor.   However,  for 
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Fig.  3.  The  T  network  is  known 
for  ks  poor  harmonic  attenu- 
ation, tt  sometimes  becomes 
a  high-pass  filter. 


mutti-frequency  operation, 
do  measurements  and  cal- 
culations for  all  frequencies 
the  antenna  wilt  be  used  on 
and  pick  the  highest  com- 
ponent values  of  all  the  cal- 
culations. In  most  cases,  a 
365-pF  capacitor  and  a  mul- 
tiple-turn (8  to  10  turns,  1  Vi~ 
inch  diameter)  inductor 
from  the  junk  box  will  do 
just  fine. 

The  L  network  provides  ex- 
cellent matching  with  a  min- 
imum of  construction  and 
design.  Mine  was  designed 
for  use  with  unbalanced 
lines  only  and  does  not  con- 
tain a  balun.  Its  design  is 
simple  and  efficient  and  1 
further  simplified  design 
considerations  by  parallel- 
ing the  two  365-pF  sections 
of  a  "broadcast"  capacitor, 
using  a  10-position  switch 
for  the  inductor  taps,  and 
building  it  in  a  child's  metal 
lunchbox. 

Construction  Ideas 

All  of  the  parts  used  in  the 
construction  of  this  L-net- 
work  antenna  tuner  can  be 
obtained  quite  inexpen- 
sively at  focal  hamfests  — 
and  may  be  in  your  junk  box. 
Two  switches  are  needed, 
one  multiple-pole  rotary 
switch  (at  least  one  pole  per 
band)  and  one  ordinary 
DPDT  switch.  Some  wire, 
two  SO-239  coax  connec- 
tors, and  two  pointer  knobs 


R  in  >  R  out 


make  up  the  rest  of  the 
needed  parts  except  for  the 
most  important  two:  the  in- 
ductor and  capacitor. 

The  next  step  in  the  con- 
struction process  is  obtain- 
ing the  case  so  that  each 
part  can  be  placed  for  the 
best  fit.  A  metal  lunchbox 
with  the  handle  and  latch 
removed  served  as  an  ideal 
case  for  my  tuner,  being 
both  convenient  and  cheap. 
(Portable  and  Field  Day  op- 
erators may  choose  to  leave 
the  handle  on  for  easy  trans- 
portation.) The  hinged  lid  al- 
lows for  easy  access  to  the 
parts  and  a  better  case 
would  be  hard  to  find,  re- 
gardless of  cost.  I  added  a 
few  sheet-metal  screws 
around  the  ltd  to  improve 
the  rf  tightness  of  the  box. 

Once  all  the  necessary 
parts  are  assembled,  plan 
their  arrangement  in  the 
case.  Notice  the  arrange- 
ment of  parts  in  the  picture 
of  the  inside  of  my  tuner 
(Photo  B),  and  pay  attention 
to  the  schematic  (Fig.  6). 
Once  you  have  a  general 
idea  of  how  all  the  parts  will 
fit  in  the  case,  mark  their  lo- 
cations, remove  them,  and 
prepare  for  mounting. 

Drill  the  appropriate 
holes  for  the  parts  you  have 
obtained  and  mount  them 
Make  sure  those  parts  which 
are  to  be  grounded  make 
good  contact;  scrape  away 


V(R  out  x  R  in)  - 
(R  out  x  R  in)/XL 


R  out  >  R  in 

R  out2     Xc  =  R  out  x  R  in/(R  out  -  R  in) 
XL  =  (R  out  x  R  in)/Xc 


Fig.  4.  The  equations  used  for  determining  the  needed  in- 
ductance and  capacitance  for  the  tuner  circuit  as  explained 
in  the  fexf.  Use  the  proper  equations  as  determined  by  the 
characteristics  of  your  antenna  system  fi.a,  if  the  antenna's 
impedance  is  greater  than  the  output  impedance  of  your 
transmitter,  use  the  equations  under  R  out  >  R  inl 
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any  paint  or  finish  on  the 
case.  As  a  further  precau- 
tion, 1  ran  a  separate  ground 
wire  to  connect  all  circuit 
grounds.  Wire  the  parts  as 
indicated  in  the  schematic, 
making  any  necessary  adap- 
tations that  your  particular 
design  requires.  Be  sure  that 
the  coil  and  capacitor  rotor 
do  not  touch  the  lid  when 
the  case  is  closed;  I  mounted 
my  inductor  on  short  stand- 
offs. Decide  if  the  wires 
from  the  rotary  switch  are  to 
be  soldered  to  the  coil  or  if 
clips  are  to  be  used.  Clips 
might  be  used  during  initial 
testing;  the  wires  can  be  sol- 
dered to  the  coil  after  the 
ideal  tapping  positions  for 
each  band  have  been  found. 

To  ensure  that  the  capac- 
itor is  always  to  the  high- 
impedance  side,  the  DPDT 
switch  has  been  incorpo- 
rated in  the  design;  it 
switches  the  input  and  out- 
put S0239  connectors.  You 
may  leave  the  switch  out  if 
you  are  willing  to  reverse  the 
jnput  and  output  coax  when 
needed.  Once  the  parts  are 
mounted  and  connected, 
the  finishing  work  is  ready  to 
be  done. 

If  your  case's  appearance 
was  even  close  to  that  of 
mine,  it  will  need  to  be 
painted.  I  used  a  flat  grey 
spray  paint  which  matches 
the  color  of  my  transceiver. 
Be  sure  to  apply  the  paint  in 
layers  and  be  careful  that  it 
does  not  run  and  leave  un- 
seemly streaks  on  your  case, 
For  protection  against 
scratches,  rubber  feet  may 
be  added. 

After  the  paint  has  dried, 
labels  need  to  be  applied 
They  are  necessary  for  fast 
retunmg    during     band 
changes.  Notice  in  the  pic- 
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ture  of  the  front  panel  that 
the  knobs  have  numbered 
positions  (Photo  A}.  These 
homemade  labels  are  easy 
to  fabricate;  take  the  appro- 
priate measurements  and 
cut  the  rings  out  of  index 
cards  or  similar  material. 
Temporarily  place  the  rings 
over  the  knobs  and  mark 
the  different  switching  posi- 
tions. Then  number  the  po- 
sitions and  glue  the  labels  on 
with  rubber  cement.  Make 
sure  they  are  properly 
placed  and  easy  to  read: 
These  labels  are  referred  to 
often  during  the  operation 
of  the  unit 

Operation 

Now  that  the  assembly  is 
complete,  the  tuner  is  ready 
to  be  tested  with  your  an- 
tenna system  (see  Fig.  5). 
Attach  the  coax  from  your 
antenna  or  antenna-switch 
box  to  one  of  the  SO-239 
connectors  Next,  attach 
your  swr  meter  to  the  other 
connector,  using  a  short 
piece  of  coax  if  necessary. 
Finally,  connect  the  swr  me- 
ter to  your  transmitter. 

Now  the  tuner  is  ready  to 
be  checked  out  under  fire. 
At  first  it  may  seem  difficult 
to  use,  and  tuning  the  anten- 
na can  take  a  while.  How- 
ever, the  more  it  is  used,  the 
easier  it  is  to  operate.  Tune 
the  transmitter  to  a  vacant 
frequency  where  you  plan  to 
operate.  Using  the  lowest 
power  possible,  key  down 
the  transmitter  and  quickly 
check  the  swr.  Decrease  the 
swr  by  tuning  the  capacitor 
and  changing  the  taps  on  the 
inductor. 


Do  not  keep  the  transmit- 
ter keyed  down  too  long, 
and  be  sure  to  identify  your 
station  frequently.  Continue 
to  listen  on  the  frequency  to 
make  sure  it  is  clear;  if  it  is 
not,  tune  slightly  to  a  clear 
frequency.  If  the  swr  won't 
reduce  to  an  acceptable 
level,  switch  the  R-in  and  R- 
out  and  tune  again  The  swr 
normally  can  be  reduced  to 
roughly  1  to  1  in  a  matter  of 
seconds.  Record  the  final 
knob  and  switch  settings. 

I  keep  a  note  card  with  a 
table  of  CW-  and  phone- 
band  settings  for  all  frequen- 
cies of  interest  for  each  an- 
tenna. This  way,  whenever  I 
want  to  operate  on  a  certain 
frequency,  I  look  it  upon  the 
card  for  the  antenna  I  am  us- 
ing and  set  the  tuner  knobs 
and  switch  to  the  settings  in- 
dicated on  the  card.  Then  I 
am  instantly  ready  to  oper- 
ate on  that  frequency  with 
an  swr  close  to  un  ity  without 
any  additional  tuning.  Soon 
you  will  begin  to  wonder 
how  you  operated  without  it 

Conclusion 

For  the  multirnode,  multi- 
band  operator,  an  antenna 
tuner  is  almost  a  required 
station  accessory,  especially 
for  those  using  solid-state 
rigs.  However,  building  an- 
tennas carelessly  and  mak- 
ing up  for  it  with  an  antenna 
tuner  is  not  good  practice. 
You  can  have  a  1  to  1  swr 
into  your  transmitter  and 
still  have  lots  of  losses  in 
your  antenna  system  Watch 
out  for  feedline  and  ground 
losses.  Fortunately,  coaxial- 
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Fig.  5,  The  antenna  tuner 
shown  installed  along  with 
other  station  equipment 


Fig,  6.  Schematic  of  tunchbox  L-network  antenna  tuner  de- 
scribed in  the  text  lj—  multi-tapped  inductor,  Q  —  variable 
capacitor,  St  — multiple-pole  rotatable  switch,  S2  —  DPDT 
switch. 


fed  dipoles  can  be  operated 
in  the  HF  bands  at  a  fairly 
high  swr  with  low  losses. 

Building  antenna  tuners 
can  be  a  never-ending  prac- 
tice They  are  so  useful  and 
serve  such  a  vital  function 
that  it  is  difficult  to  get 
along  without  one.  Usually, 
once  one  design  is  com- 
pleted you'll  want  to  try  to 
build  a  "new  and  improved" 
version. 

There  are  several  useful 
accessories  that  can  be  in- 
corporated into  an  antenna 
tuner.  A  built-in  swr/watt- 
meter  would  eliminate  the 
outboard  swr  meter.  Also,  a 
multiple-antenna  switch 
could  be  added,  possibly 
connected  to  a  remote-relay 
antenna-switching  system,  A 
built-in  50Ohm  noise  bridge 
can  eliminate  the  need  for 
on-the-air  tuning.  New  ex- 
perimental designs  can  al- 
ways be  fabricated  with  the 
parts  already  in  use  plus  a 
few  more.  There  is  always 
room  for  upgrading. 

The  knowledge  gained  in 
building  this  simple  lunch- 
box  antenna  tuner  can  be 
applied  to  all  others,  no  mat- 
ter how  complicated.  An- 
tenna tuners  are  great  fun  to 
design,  build,  and  use-  They 
are  simple  to  construct  and 
make  a  great  first  project  for 
the  Novice.  Tuners  are  al- 
ways useful  to  have  around. 

Enjoy  the  freedom  to 
roam  around  the  bands  us- 
ing your  antenna  tuner. 
Read  more  about  them  in 
the  books  listed  in  the  refer- 
ences and  look  over  the  dif 
ferent  designs,  I  hope  you 
have  as  much  fun  with  your 
tuner  as  I  have  had  with  my 
lunchbox  design.  Never 
again  let  a  high  swr  keep  you 
from  operating  where  you 
want  Good  luck  and  happy 
hamming! 
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Call  Engineering  Dept 

(619)  744-0  728 

RF  Parts  Catalog  Available 

OEM  &  Quantity  Discounts 

Minimum  Order  $20 

Add  $3.50  Shipping 

WE  SHIP  SAME  DAY 

CCD./V1SA/MC 

ORDERS  ONLY 

:  800-854-1927 

IP'^ 

■H  4UW 

IlH 

%ftim 

1 320  Grand  Ave.          San  Marcos 

California  92069     {619)7440728 
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Rotate  the  Bobtail  Curtain 

How  do  you  rotate  one  hundred  feet  of  wire  antenna? 

It's  simple:  just  flip  the  switch. 


lenofdA.  Swank  W8HXR 
657  Wrilabar  Drive 
Washington  Court  House 
Ohio  43160 

Back  in  1980  I  wrote  an 
article  for  73  about  the 
"Bobtailed  Bobtail  Cur- 
tain/' using  only  two  ele- 
ments of  the  array.*  It  is 
worth  noting  that  since  then 
I  have  discovered  that  the 

•'The  20*Meter  Double  Bob- 
tall,"  May,  1980,  p.  44. 
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TUNED  TO  14.2 MH/ 


inventor  of  the  Bobtail  had 
originally  used  only  two  ele- 
ments, but  when  no  one  paid 
any  attention  to  it  he  added 
a  third  element  to  make  it 
seem  more  interesting,  and 
immediately  it  became 
more  popular.  The  extra  ele- 
ment does  not  add  a  great 
deal  to  the  effectiveness  of 
the  array  and  the  extra  space 
it  requires  is  not  worth  the 
extra  results  if  you  are  short 
of  space. 

For  some  years  I  have 
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Fig,  T.  Switching  diagram. 
73  for  Radio  Amateurs  •  May,  1986 


used  the  antenna  firing  N/S 
to  work  Antarctica.  I  have 
made  over  10,000  contacts 
there  and  have  spent  more 
than  25,000  hours  running 
phone  patches  for  the  folks 
there,  I  can  get  a  5/9  report 
barefoot  and  break  into  a 
pileup  anytime.  Now,  how- 
ever, I  have  discontinued 
this  operation  after  fifteen 
years  and  would  like  to  use 
my  Bobtail  to  fire  E/W  to 
work  a  couple  of  friends  in 
Arizona  and  New  Mexico. 

I  cannot  rearrange  the  ar- 
ray to  fire  broadside  E/W 
both  because  of  space  limi- 
tations and  because  I  would 
have  to  fire  through  the 
house  next  door.  I  have  used 
the  array  on  ten  meters  for 
E/W  endfire  and  also  knew 
that  I  could  do  the  same  on 
20  meters  by  increasing  the 
spacing  from  half  wave  to 
full  wave.  In  my  1980  article 
I  mentioned  this,  but  also 
said  that  it  could  not  be  ro- 
tated easily  by  any  simple 
method.  Now  I  have  thought 
of  a  way  to  do  it 

At  first  I  thought  it  would 
be  necessary  to  make  two 
separate  antennas,  each 
with  a  voltage-feed  unit  of 


coil  and  capacitor,  and  put  a 
quarter-wave  delay  between 
them.  I  could  then  fire  E/W 
but  could  not  easily  switch 
from  broadside  N/S  to  E/W, 
Now,  however,  I  realize  that 
while  I  cannot  change  the 
actual  spacing,  I  could 
change  the  delay  electri- 
cally so  that  I  would  have  an 
endfire  pattern,  from  pat- 
tern #1  (Fig.  1  \  left)  to  pattern 
#2,  (Fig,  1,  center)  very  easily 
and  instantly.  The  drawings 
will  show  how  this  is  done.  In 
the  original  way  of  increas- 
ing the  physical  spacing,  I 
would  get  pattern  #3  (Fig.  1, 
right),  as  I  had  done  before. 
This  was  not  what  I  really 
wanted. 

The  horizontal  wire  runs 
through  some  tree  branches, 
so  t  used  insulated  wire.  No 
problem  was  encountered. 
The  ladder  line  or  other 
spaced  pair  of  wires  will  be 
suspended  horizontally  so 
that  the  end  and  switch  B 
come  just  outside  my  radio- 
room  window  where  I  can 
easily  reach  it.  Or,  the  addi- 
tion of  a  half-wave  multiple 
of  line  at  B  will  make  it  pos- 
sible to  move  the  switch  to 
anywhere  you  want  it. 


When  switch  B  is  closed  it 
will  cause  an  electrical  de- 
lay of  a  half  wave,  since  A  is 
open  The  half  wave  is  from 
A  to  B  and  back  to  A.  The 
pattern  is  #2— endfire. 

When  B  is  open  it  presents 
a  short  to  position  A,  as  is 
the  rule  with  quarter-wave 
lines.  This  makes  pattern  #1 
half-wave  spacing  with  no 
delay  and  is  a  broadside  pat- 
tern N/5.  If  desired,  the  quar- 
ter-wave line  can  be  dropped 
straight  down  to  a  stake  or 
pulled  off  to  one  side  where 
switch  B  can  be  mounted  on 
a  fence  or  tree. 

A,  E,  and  F  are  high-volt- 
age points.  B,  C,  and  D  are 
high-current  points.  The  in- 
sulation requirements  at  B 
are  very  low,  but  the  sup- 
ports at  E  and  F  must  be  in- 
sulated well  The  insulator 
at  A  must  be  a  good  one  with 
adequate  insulation  and 
separation. 

The  dimensions  given  are 
for  142  MHz.  The  length  of 
the  verticals  is  234/f,  and  the 
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Fig.  2.  Horizontal  radiation  patterns  for  an  array  of  two  antennas  fed  with  equal  magnitude 
currents. 


antenna  separation  is  calcu- 
lated as  246/f,  where  f  is  the 
frequency  in  MHz.  The  first 
is  the  antenna  figure  and  the 
second  is  the  free-space 
figure 

Tuning  is  the  same  as  de- 
scribed in  the  original  article 


in  73,  or  as  the  Bobtail  is  nor- 
mally tuned.  Adjust  L  and  C 
and  the  tap  on  the  RG-6  for 
lowest  swr  Tune  for  the  cen- 
ter of  the  band,  as  it  is  not 
critical.  Switching  will  not 
require  a  change  in 
tuning.  ■ 


This  Is  the  final  antenna  article— 
of  many  written  for  73 — by 
W8HXR,  who  died  November  25, 
1984.  A  ham  for  65  years,  he 
authored  The  Magic  of  Ham 
Radio  (a  73  publication,  i960),  a 
nontechnical  book  to  guide  the 
beginner  as  well  as  to  reminisce 
with  old-timers. 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 


Yon  have  a  large  technical 
audience  that  speaks  English 
and  is  in  need  of  the  kind  of 
microcomputer  information 
that  CWVPeterborough  pro- 
vides. 


Provide  your  audience  with 
the  magazine  they  need  and 
make  monev  at  the  same  time. 
For  details  on  selling  80 
MICRO.  inCider,  HOT  CoCo 
and  RUN  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

S86  PARK  AVE.,  SOUTH 

NEW  YORK,  NY  10016 

PHONE  (212)  686-1520 

TELEX— 620430 


TUBES 

j  andlC's 

FUST  DELIVERY 
LOWEST  PRICES 

call  Toll  Fret  (800)  221  -5802 


In  depth  inventory  -  tndjiEml  A  Receiving  Tubes 

Hcttf  are  2  tiuien  e*  Jmjj'ui 

MRF455    $19.95 


3-40DZ 

S8500 

3-50QZ 

85.00 

4CX250B 

60.00 

572B 

5300 

811 A 

12.00 

813 

35.00 

6146B 

7.75 

6360 

5.75 

8883B 

7.50 

7360 

12.95 

8122 
MRF454/ 

110.00 

A  19.95 

M2057 

872A 

4X1 50 A 

6DJ8 

65S0A 

8072 

8121 

8074 

8877 

807 

89S0 


15.00 

24.00 

35.00 

2.75 

7.50 

95.00 

95.00 

215.00 

520,00 

6.75 

11.50 


Major  Mjnuladurgrs  F  Hi  Dry  fiowd  ind  Full  line  d! 
Syhfaflia  £CG  Ftautacemenl  Semi  conductors 


Minimum  order  52S  00 


ncn^snvjutiA 


Allow  S3  UPS  charge 


TRANSLETERONIC  INC 


».t>aldy 


BoxS,  1365  39th  Slfeet,  Brooklyn,  NY  11218 
Tel  71&*33  2800/WatlS  Line  600-221-5802 
FAX  #  (718)  833-4375 
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FULL-FEATURED 
REPEATER  CONTROLLER 


FOR  USE  WITH  VIC-20  or  C-64 

•  Program  On  Auto-Start  Cartridge 
100%  Machine  Language 

•  Completely    Programmable 
With  DTMF  Commands 

•  Simple   Interface   To   Your 
Repeater.  Schematic  included 

•  Full-Screen  Status  Indicators 
And  Keyboard  For  Local  Control 

•  Autopatch  Includes  Reverse 
Patch  And  Toll  Restrict 

•  3  Selectable  CW  IDst  One  Is 
User  Programmable 

•  Dozens  Of  Additional  Features 

ROM  Cartridge  For  VIC-20  or  C-64,..i"A9,«5 
Interface  Board  With  DTMF  Decoder 
And  Connections  To  Phone  Patch $99.  R5 

To  Order:  Visa.  Mastercard,  COD.  Call 

614-882-8965 

Or  Send  Check  Or  Money  Order  to 

st  ieni  ifk  iNsmuMmTcmrm  mc ; 

134  Graphic  Way 
Westerville.Ohio  43081 

Specify  Compute*  And  Two  CW  ID 
Messages  When  Ordering 


"When  You  Buy,  Say  73 
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Cliff  N.  Francis  WQMBP 
325  5,  3rd  Street 
Silsbee  TX  77656 


Alligatored  Antennas 

(dip) It's 30m . .  .(clip) its  17m..  .(clip) it's  12m 

Get  the  idea  ? 


The  alligator  clip  is  a  mar- 
velous invention.  With  a 
little  imagination,  you  can 
add  to  or  reconfigure  your 
present  antennas  to  achieve 
results  beyond  your  present 
capabilities. 

For  instance,  do  you  cry 
in  your  beer  because  your 
present  yagi  beam  won't 
work  10, 18,  or  24  MHz?  No 
problem!  To  each  element 
of  your  yagi,  add  a  wire 
drop-loop  (with  alligator 
clips)  2/3  A  long  (plus  7.37%), 


2m»Tif% 


with  the  clips  attached 
(centered)  over  a  1/3-A  sec- 
tion of  your  yagi  element 
See  Fig.  1. 

You  now  have  a  sagging- 
delta  antenna  (useful  only 
on  calm  days  and  unguyed 
or  low-height  guyed  towers) 
if  you  cut  each  wire  for  its 
appropriate  use  as  a  reflec- 
tor, driven  element,  or  direc- 
tor. With  ingenuity,  you  can 
even  figure  out  how  to  stop 
the  wire  from  flopping  in  the 
wind  Since  the  radiation  re- 
sistance of  a  delta/quad  is 
about  100  Ohms  (depending 
on  various  factors),  expect  a 
slightly  higher  swr— yet  a 
very  effective  antenna.  See 


your  radio  handbook  on 
quad  dimensions. 

Suppose  you  have  one  of 
those  great  Bobtailed  Bi-di- 
rectional Broadside  Curtain 
(BBBC)  antennas  (Fig.  2)  and 
you  want  to  change  the  di- 
rection of  your  signal  with- 
out moving  the  antenna. 
Simple!  Just  add  A/4  ele* 
ments  with  an  alligator  clip 
on  each  side  of  the  center 
radiator  at  a  distance  of  A/4 
(see  Fig.  3). 

It  is  no  longer  a  BBBC, 
and  you  might  need  to  fine 
tune  your  antenna  tuner, 
but  your  signal  now  goes  in 
the  direction  of  the  "curtain- 
rod." 

And  don't  forget  the  old- 


fashioned  method  of  broad- 
ening the  resonance  of  your 
simple  dipole  antenna  by 
adding  short  pieces  of  wire 

with  alligator  clips  (see  Fig.  4). 

Mobile-hams  have  long 
known  of  this  technique  on 
75-  and  40-meter  mobile 
antennas  because  the  high 
Q  of  these  antennas  often 
limited  the  bandwidth  (see 
Fig.  S). 

It  is  a  little  trickier  to  try 
this  on  yagi  beams,  but  it 
can  work  for  a  slight  broad- 
ening of  useful  bandwidth. 

Take  a  good  look  at  that 
alligator  clip  — and  think 
about  it.  What  can  you  do 
with  one?B 
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SEMICONDUCTORS: 


MRF-208 12.00 

MRF-240.... ,18.40 

MRF-247 34  80 

MRF-309 33.80 

MRR422 41  40 

MRF-454 20,00 

MRF-901  175 


MHW-252 53,00 

MHW-710-1 ,61,00 

MPSH-81 50 

MV2205..  58 

rOLvUvriMim  OVJ 

<rM44LJl rJ 

2N5t90 1-50 


SBL-i  Double-Balance  Mixer 


6  50 


PC.  BOARDS  FOR  MOTOROLA  BULLETINS 

AN-762 14.00 

EB-27A 14.00       AN-791 10.00 

EB-63 14  00        EB-67 1400 

KEMET  CHIP  CAPACITORS:  56  pf.  82  pf, 

100  pf,  390  pi,  470  pf -50  ea. 

680  pf,  1000  pi 55  ea 

5600  pf.  6800  pi,    1  jjI  1  00  ea 

33  ^t .1.90  ea      .68^1  3  90  ea 

120  ea. 


CAMBION  RF  CHOKES     15  jjh.  .22  ^n,    33  t*n,  4.7  yh.  10  ph.., 

BROADBAND  TRANSFORMERS  PER  MOTOROLA  BULLETINS   AN-762.  EB-27A,  EB-63 
UNDERWOOO/SEMCO  METAL-CLAD  MICA  CAPACITORS:  Spl.  I0p«.  l5pL  25pf.  30pt 
4Qpt,  S6pt.  fiQpt,  68pf,  60pf,  9lpf.  tOOpf,  2O0pf,  250pf,  390pL  470pf.  lOOOpf 

We  a/so  carry  a  line  of  VHFt  UHF  amplifiers  and  ATV  equipment. 

Call  or  write  tor  our  free  catalog. 


Communication 
Concepts  Inc. 

gon  Ave  «  Daylc-n,  Ohio  4542Q»(513)  296  14  u 
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Fig,  5. 
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Amateur  Radio  Logbook  Program 
for  Th*  TBSB0C  Color  Computer 

Twenty-tour  hour  CLOCK  —  Up  to  1550  QSO's  per 
disk  — AuloLOG  DATE.  TIME.  BAND.  MODE  — Rle 
scan  for  previous  contacts  during  log  entry —  EDIT/ 
UPDATE  QSG/QSL  daia  at  any  lime  —  FULLY  IN- 
TEGRATED DXCC/WAS  database  —  Printer  options  in- 
duce 050*.  DATE  RANGE,  PREFIX,  CALL  ENTIRE 
LOG.  aJptmSORT.  DXCC  A  WAS  Summary  Oy  BAND 
and  MODE  —  Compatible  witti  ail  disk  base  ROMs 

(requires  32K  -  disk  drive  -  opt  printer) 

dataLOG  Ham  Log  Program $39.00 

Log  Ptogrvn  w/o  DXCC/WAS  DATABASE. ....  $29.00 

DXCC/WAS  DATABASE  Program  only  ,*..**,»  S 1 9.00 

(Stopping  ado*  SZ00  -  ft*  msttients  4%  tax) 

dttaLOG  SOFTWARE  ■  P.O.  Box  10531 

Jacksonville,  FL  32247  * 
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AMATEUR  TELEVISION 


NEW  70  CM  ATV  TRANCEIVER 

ALL  YOU  NEED  IN  ONE  BOX 


mt 


*■  ■ 


$299  delivered 

TC7CM 


•  FULL  COLOR,  SOUND,  &  LIVE  ACTION  just  tike  broacJcasI  TV  Gel  on  this 
exciting  amateur  video  mode  at  our  affordable  ready  to  fio  price. 

•  WHAT  IS  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?  The  TC70  is 
down  convener  outputs  to  any  TV  on  ch  3  for  receiving.  Connect  a  good  70  cm 
antenna  and  low  loss  coax,  Plug  in  any  composite  video  source  you  want  to 
transmit:  Camera.  VCR.  computer ,  etc.  Plug  in  any  low  Z  dynamic  mic  or  use 
color  camera  mic  for  Standard  4.5  m Hz  TV  sound.  Connect  to  13.8  *dc  for 
base,  mobile,  or  portable-  See  chapt.  20  198$  ARRL  Handbook.  That's  it! 

•  WHAT  CAN  YOU  DO  WITH  THE  TC7CM  ATV  TRANCEIVER?  Show  the  snack, 
projects,  computer  program  listings,  home  video  tapes,  repeat  Space  Shuttle 
audio  and  video  If  you  have  a  TVRO,  repeat  SSTV  or  RTTY.  Weather  Radar,  do 
public  service  events  such  as  parades,  marathons,  races,  CAP  searches  and 
rescues. .  the  Hut  goes  on.  DX  depends  on  antennas  and  terrain,  typically  1 
to  40  miles.  We  have  video  compensated  RF  linear  amps  for  20  (5119}  or  50 
£$189)  watts  pep  for  greater  DX, 

•  FEATURES;  Small  7x7*2.5 ".  Push  to  Look  (PTU  T/R  switching,  GaAsfet 
downc  on  verier  tunes  whole  420-450  mHz  band.  Two  switch  selected  video  & 
audio  inputs.  RCA  phone  jacks  and  10  pin  color  camera  jack  Xmit  video 
monitor  output  Ovet  1  watt  pep  RF  output  on  one  or  two  (add  St5>  selected 
crystal  controlled  frequencies.  439.25,  434  0.  or  426.25  mHi. 

CALL  OR  WRITE  FOR  OUR  CATALOG  for  more  mfo  or  who  is  on  in  your  area  We 
stock  antennas,  modules,  and  everything  you  need  on  ATV 

TERMS:  Visa,  MC.  or  cash  only  UPS  CODs  by  phone  or  maiL  Checks  must  clear 
bank  before  shipment.  Price  includes  UPS  surface  shipping  In  coot.  USA,  others 
aud  3%.  Transmitting  equipment  sold  only  to  licensed  Tech  class  or  higher 
amateurs,  verifiable  In  1985  call  book  or  copy  of  new  license. 


(81  8)  447-4565  m-f  8am~6pm  pst 

P.C.  ELECTRONICS 

Tom  W60RG       Maryann  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 


•    I 


between  9  a.m.  and  5  p*m.  EST, 

Monday-Friday. 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address. 

*  New  York  State  residents  call  1-800-732-91 19. 


"When  You  Buyt  Say  73" 


HAL-TRONIX 
DAYTON  SPECIALS 


i#X 


AT  LAST"  A  VERY  AFFORDABLE  COMPUTER 
AT  A  VERY  AFFORDABLE  PRICE 


POWERFUL  FULLY   PROGRAMMABLE  WITH  *K.  Df  MEMOHY-PQH7A 

SLE--6-7A  ■  i*9  inch  MODULE  single  k^v  en  thy  commands- 
curable  40  KEY  MEMBRANE  TYPE  K£>BOAHD-ZJ»A  fiABED  FOUR 
CHIP  DESION-EDUCATtONAL— UNIQUE  SVWTA*.CHECK  REPORT 
COOES  FOR  ERROR  IDENTITY  —  GRAPH  DHAWfNG  AND  ANIMATED  DA 
PLAV—ACGUflATE  TO  *U7  DECIMAL  PLACES  FOB  FULL  RANGE  MATH 
*HD  SCIENTIFIC  FUNCTIONS— *T  AN  AFFORDABLE  P«C£ 

WE  CANNOT  TILL  tOO  THE  MAftE  OF  THE  COMPUTER  BUT  fT  WAS 
4AA0E  &v  A  FAMOUS  WATCH  COMPANY    THfV  USED  TO  S&J.  FOR 

BMB 

\mi  BOUGHT  out  WHAT  the  factory  had  LI  ft  m  STOCK  AHC  MAC 
re  RQIOVf  THE  LABELS, THOE  UNITS  AHf  UMPAtXAGED.  LESS  THE 
•W  WALL  ADAPTER  AND  HAMJAL  BECAUSE  THM  A  A  D6COMTMUES 
ITEM  THERE  3  NO  WARRANTY 

GTt  THEUtNHU  THE*  LAST 


BUY  HI  UNIT  FOR  SIS. 95         BUT  2nd  FOR  $l£  46 
QUY  TrlE  3rd  UNfT  .^nokt  «■*'■■"••..  *Cip  «*n't$lG.9S 


ftV  OC  WALL  ADAPTOR 
MANUAL  OvfA  1*0*1 


S495 
529S 


See  September  1964  issue  of  73  hy  TlMEX/RTTY  article 


APPLE  II  and  APPLE  II  +   COMPUTER  MAIN- 

FRAMES  (fully  populated) $150.00 


POWER  SUPPLY;  CASE  AND  KEYBOARD;  SEPA 
RATELY  AVAILABLE  CALL  OR  WRFTE 

UNIT  AS  DESCRIBED  ABOVE,  FULLY  ASS  EM 
BLED  4  TESTED $350  PLUS  SHIPPING 


({ HOT  fTEMMJF  TOU~RE  TRYING  TO  BUILD  THE  CABLE  DECODER  AS 
FEATURE****  THE  FEB-  ISSUE  OF  RAOK)  ELECTRQN>C&  WE  HAVE 
THE  HARD  TO  GET  COILS  AN  D  MOS  T  OF  THE  PARTS, 


I8K  RAM 

MODULE* , 

QAME 
CASSETTES 

A  ODM»  AVAIL 


MEW 

CALL 
OH 

WRFTE 


FSK  OEMODULATOH/TONE  DECODER 

XR-22T1 (SPECIAL) 

LIMITED  OUANTTTY— 5  PER  CUSTOMER 


-  r  t  v 


12.K 


DUAL  JACKS;  tNTERFACE  CASSETTE  ^COMPUTER       $2  50  EA 

RCA  CABLE:  INTERFACE  TV  WJCOMPUTER .  *1 .25 

GAME  SWITCH;  INTERFACE  TO  TV , 13  95 

16K  RAM  PACKS  (REFURBS) $19  95 

CASSETTE  GAME  PACKS 

PKG  #t  CHECK  BOOK  MANAGER  THE  ORGANIZER;  THE 

8UOGETEER  ALL  3  FOR  1T0  96 

PKG  02  FLIGHT  SIMULATOR;  THE  MIXED  BAG  OP  GAMES:  THE 

GAMBLER:  ALL  3  FOR  .......  $1095 


IC  CHIPS  AVAIL 

for  timex 
ulavideochip      $435 

Z40CPU  52  5C 

201 6  RAM  U.36 

236*  TTMEX  PROM       5496 


KEYBOARD  mf*  as  keys 

4xtQ(Hi-Ttk] $aa6) 


SWITCHING 
POWER  SUPPLY 

MODEL  **  1*5  ilHl'ir  3  DC 
OUTPUT  VOLTAGES 
IjYAT   40AUPS 

*»V*T  II  AHf 

-4  VAT    JAM* 

MrtC**LT    * 

AE4UMC *  74  i  AT  40 

«*tt  lAAhrsroaME^ 

*S  USED  W  THE  I*  1ft 
!hsG£t  STt  a  LEST  OF  0pK 

HAL  T RON IX  PRICE 

ffU6 

tzooc 


'  +  +  •#-§---    •   ■ 


m  -m   m   m    m 


EPHOMS 

2708    6K  EPROM 

2716  1BK  EPROM 

ZS1B  16K  EPHOM 

2732  32K  EPROM .. 

2S32  32K  EPROM     . 

27&*6aK  EPROM 

27129  128K  EPROM 
2114  1Kk4RAM 
41 16  tBK  RAM 

41«4  64*  RAM 

TMS9000NL  CPU  CHIP 
TMS9BQ1NLPSICH3P 

TMS  BOOS  AST  ABLE  SYNCH  CONTROLLER 

TMS  9BM/741S36S 

TMS  99T9ANL  COLOR  GRAPHICS  A  DISPLAY  CHIP 
TMS  902SA  VIDEO  DISPLAY  PROC  .  RGB  OUTPUT 

6602  CPU  CHIP „  V, , 

6fll0         

TIM  9W4ANL  MICROP  CLOCK  GEN/DRIVER 


Ii4+   +   +   +  +I! 


.......... 


........ 


.     Si  50  EA,H  10/ST2.50 

.  .   S3.00EA.;  10/525.00 

.  .    $3.00  EA..  10/525.00 

.  ..MOO  EA.:  10*35.00 

M00EA.  10/135.00 

tS  60  EA:  1WS60  00 

f  t&  »  EA  .  1Qy|190.D0 

f  l  96  EA    1W1750 

Ii  0OEA.  7&SBO0 

$4  25  E  A    10*4000 

$4  96EA 

$2^5  EA 

......   S496EA 

$5  96  EA. 

...........  SB.  96 


*  »  ♦ 


.:.........■«..#. 


-**^.**P§*#4l*i^»»». 


$4.96  EA.;  1LV$45.00 

I1J6  EA .;  tC/$1B.0Q 

$595  EA. 


UOrtLw       .     i    -    ,     Hi     r     I     -i     V    4     t     rTa-ril   +   i--l-l>ll-   +    l     hi     I     V   #    ■ -A     i     r     h 11    -    r   -    r    I     4     II     I     ^^     h     I     I     P4il-l   +   +*    +    f-f*IPIlH1l'  4^3  .LHJ    C/t_,      I  IiJ^ZAJ 

WAfjyt  . , , %*>  \t->  EA :  vxm 

66A21     ,... , .,,. $296EA.;10«2S 

Ufl^P    ..  »-|  *  k  I   ^  I   '  ^   >   *  •  *'***#'*  i«MltfllllMii  f  «-#*«  ■    I  t «   I  ■#'    1-JPv  C^—f      l«T  ■     "Li 

L™   H  I^H  UH  fa  Irfflllr     m    t.    m     m     ■»».■'  tf^-tftf-lllHif   H'ltft4ff<<  )-■■■■■!,.       KfiiCLAr 

XR2211 S2J6EA. 


SEE  US  AT  DAYTON— BOOTH  #9, 

OR  IN  OUR  OUTSIDE  SPACE 

NEAR  THE  BACK  DOOR 


SHIPPUM  INFORMATION;  ORDERS  OVER  *»  WILL  BE  SHIPPfD  POST  PAIO  EKCEFT 
ON  ITEMS  WHEHt  AD0HT1ONAL  CtiAROES  ARE  REOUESTEBON  ORDEPS  LESB  THAN 
US.  PLbAttf  INCLUDE  ADDITIONAL  S2  90  FOH  HANDUhKl  AND  MARINO  CHARGES 
MICHIGAN  RESIDE  NTS  ADU  4%  SALES  I  A*.  EJtND  20*  STAMP  OR  SASE  FOR  FREE 
FLYER  CANADIAN  ORPERS  ADO  thOD  POSTACF  IN  D.?.  FUNDS 


halTronix,  Inc. 

P.O.  BOX  1101     DEPT.  N 

SOUTHGATE,  MICH.  48195 

PHONE  (313*285-1782 


# 


HAL' 


HAROLD  C    NOWLAN0 
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Zuper  Zepp  for  VHF 


Zip  up  yourzignal  with  UZM's  p\anz\ 


f 


Wju  Bruce  Cameron  WA4UZK4 
124  5.  Riverhitts  Drive 
Temple  Terrace  FL  3361 7 

Having  tried  a  double- 
extended  zepp  on  450 
MHz  and  approved  of  the 
results,  I  built  one  for  146 
Even  though  I  made  the  ex~ 
perimental  model  with  num- 
ber 14  wire,  the  bandwidth  is 
good,  but  large-diameter 
tubing  would  be  better,  The 
wire  suggests  several  meth- 
ods of  support,  I  used  two 
pieces  of  1  *  x  2H  (screen 
stock)  in  the  form  of  a  T, 
braced  by  an  8  "  x  1 2  "  piece 
of  plywood  The  main  sec- 
tion was  nailed  to  the  ply- 
wood, but  the  boom  was 
bolted,  for  easier  disassem- 
bly  and  transport 

The  dimensions  shown 


and  measured  in  the  graph 
make  a  good  starting  point. 
For  frequency  change,  mod- 
ify the  radiating  portion,  and 
for  match,  massage  the 
curved  matching  section. 


* 


3H*_ 


#14  WIRE  54hl 


— HE  3 


S0Z39 


♦  14  WIRE  54  in 


What  you  have  is  a  1-28- 
wavelength  radiator  fed 
with  a  continuously-varying 
tapered  line.  Probably  the 
curve  should  be  a  hyper- 
bola. This  is  a  more  forgiving 


3.00 

2-43 

VSWR      »  35 

ISO 

1.22 


v 

\ 

jF 

-l"^ 

_^0^ 

1    — 

i*i 


1+6  147 

FREQUENCY 


141 


Fig.  1.  Dimensions  and  details. 


match  than  the  usual  stubs. 
Gain  should  be  3  dB. 

This  antenna  lends  itself 
to  a  variety  of  mountings. 
You  can  side-mount  it  on  a 
tower,  stick  it  out  a  window, 
tape  it  up  on  a  door  or  wall, 
hang  it  from  a  tree,  or  what- 
ever. Since  the  high-voltage 
points  are  20"  apart  at  the 
closest,  the  insulation  is  no 
great  problem  Dry  wood 
will  do,  PVC  pipe  (with  a 
large-to-small  T  fitting) 
would  be  better,  and  you 
could  simply  tape  the  wire 
to  the  tubing,  facilitating  ad- 
justment. For  a  plumber's 
delight  version,  you  might 
try  EMT  and  borrow  the 
electrician's  bending  jig, 
Dimensions  will  vary  as  you 
change  the  diameter  of  the 
material.  I 


IF  YOU  COMBINE  1.3  -  1296  and  243.35  WHAT  00  YOU  GET? 
A  COMBINATION  THAT  YOU  CAN'T  BEAT. 


??l&    CQuKTtn 


/3DD.-(DH8 


1.3  IS  THE  FREQUENCY 

1296  IS  THE  SAND 
S249  95  IS  THE  PRICE 


•  Frequency  Range  iQHr  to  i  3Giu 

•  4"  fl  \m  LED  DeoUy 

•  AubxftBc  dBHuH  poim 
•5"*k6  «r  aireWwse 


■  Accuracy  ±  1  ppm  (0001) 

•  Fteafe  1236  Mte  Band 

•  Statist*  ±1  pprttour 

•  Siacrtxy  ±  tppen/*fe> 

•  il&T  operators 

•  Temp  ±  3ppm  w  to  50  C 


, ' . 


rnpftace  VM  onrrv20  Pi  to  i0B  l*c  -  50  ohm  stow  100  Hhj 


MASTtB  CAM)  Oft  VISA  AfXfOTlD 
CALL  716^74  5Wfl  ot  WRITE 


15  DAY  -  MO  HASSLE 
RFFURH  GUAHAHTEF 

636  Sn^ncSan  Drive, 


DIGITRL  iKinMitt  ik  Tonawan<la  New  **  1,15C 

(716)  &74-&B49 


ALL  BAND  TRAP 
"SLOPER" ANTENNAS ! 


FULL  1/4  wave  ALL  BANDSl  AUTOMATIC 
SELECTION  with  PROVEN  Weatherproof 
laaltui  Traps  -  18  Ga  Copporw*liJ  Wire! 
GROUND  MOUNT  SLOPERS  -  No  Radial* 
rtaed«tU  Initarti  "Drive  In"  Madnt  rod  furnished. 
Connect  Tap  to  Tree*.  Buildings,  Pole*,  etc  at 
ANY  jnflic  from  SlruLghtup  to  GO  deflf ccs  for 
excellent  "SLOPER"  DX  Antenna  Gain  or 
bend  It  anywhere  jou  need  lol  2QQO  Watt 
PEP  Input,  man.  Permanent  or  portable  Use 
Inatelli.  tn  tO  minute i  SMALL  *  NEAT  - 
ALMOST  IN  VIS  ABLE  -  No  an*  will  knc*r  you 
have  a  Hi-Pa* er  OX  Antenna.  Ideal  Fttf  COND'Oi  APART- 
MENTS.  RESTRICTED  AREAS  -  Pre  tu««a  tor  2-1  or  lei* 
SWR  ufHT  ALL  bandi  except  3G-t6Q  -  300*ci  No  adjust- 
ment* needed  -EVER  COMPLETELY  ASSEMBLED,  miih 
SO  ti  RG"S6U  Ce*»  feedltne  and  PL25**  connector-  ready 
to  hookvpi      FULL  INSTRUCTIONS4 

N*.  1510S-1G0-B0-40-20-15-I0-5  trev»  S3  ll.  —$149.95 
N«  8010S-  BQ-tQ-2Q-15->0-4  trap,  39  t  2  ft  -£129.95 
No,    4O10S  —  4Q-2CM5-1Q —    3  <r«pi  21  V2  fL— S99  55 

No.  2010S SO-15-IO 2  tttei  12  ft   ST9.95 

30  meteri  added  to  any  model  (24QO  eilra 

SEND  FULL  PRICE  FOR  PP  DEL  IN  US  A  (Canada  la  SiO.OQ 
eatra  fbl  pciUQe  etcj  or  order  uakne,  VISA,  MASGARO  - 
AMER  EXP.  Glvi  Number  Ei  DmU  Ph  1-308-236-5333 
weekday*.  W*  §hh>  In  2-3  dart  {Per  Cam  14  diyt  Guaranteed 
t  yr  -  1Q  day    mcnB y   back  trial 

WESTERN  ELECTRONICS 
Dept.  AT-  5  Kearney,    Nabieaka  65347 


HUTS  4  Vcitrs 


H**  CE4H 
COMrtJTtkjS 

Si?*"1 '  *Prits 

MT*|.UT4 
*UOJO  VISUAL 

go/"ONehT$  ,  „ 
PLa11LJCfirK5« 


The  Best  Place 

To  Find 

New  &  Used 

Electronic 

Equipment 

Buy -Sell -Trade 

Our  Sift  Ymmr 

NUTS  &  VOLTS 

MAGAZINE 

PO  BOX  M  I  i-G  •  PLACENTIA,  CA  92670 

714-632-7721 

JOIN  1000s  OF  READERS  NATIONWIDE 

U.SJL  SUBSCRIPTIONS  monthly) 

t  Yr  -  $(5.00  1st  Class:  $  10.00  3rd  Class 

LIFETIME  -  S3 5.00  -  3rd  Class  Mail  Only 


With  Free  Classified  Ad  wMp 
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Crystal 
T  Filters 


CW/SSB/AM  For  most 
KENWOOD  -  YAESli  ■  HEATHKIT 

Also  DRAKE  R-4C/7  \_in*d  COLLINS  75S-3BC, 
and  ICOM  (FL44A  Type) 
FOX  TANGO  titers  with  center  frequencies  to 
match  your  set  range  m  band  widths  Irero  125M2  fo* 
needle  -sharp  CW  to  6000Hz  for  hi-fi  AM  use  mem  to 
fill  your  optional  filter  soots,  to  replace  interior 
ceramic  or  monolithic  stock  units,  Of  to  add  more  IF 
filtering  for  super  -selectivity.  Most  are  drop-m  of 
plug-in  type:  if  patctvny  all  needed  parts  and 
instructions  are  supplied  Get  genuine  FT  matchad- 
palr  filler  seta  (2  i  SSB  and/pi  400  CW)  for  your 
R820,  TSS3CV930  or  FT  980  Or  a  Filler  Cascading  kit 
lor  your  TS430.  TS520,  TS  &20:  FT-101.  101ZD,  107. 
301.  901-2;  or  Heath  SB-104A  Or  sufttt-m  your  R*  C 
with  our  GUF-v  2  units.  AM  kits  include  top  ratsa 
fi  pofe  discrete-crystal  FOX  TANGO  tillers  For  com- 
plete details  and  prices  send  a  business  s^e  SASE 
marked  with  your  ngs  Make  and  Model  Number.  To 
save  hme.  phone  lot  Information  and  ordet  dlrmctty 
We  accept  VISA/MC  or  Ship  COD  in  US- 

FOX  TANGO  not  only  will  m«t  or  beat  any  currently 
advertised  price  tor  comparable  units  Put  also  of- 
fers quantity  discounts  Order  mith  confidence  — 
our  filters  are  guaranteed  for  ONE  VEAR  Why  not 
c/fec*f  u$  out  over  rne^a^  you'll  learn  that  FOX 
TANGO  filters  are  best 

GO  FOX  TANGO  —  TO  BE  SURE! 

FOX-TANGO  Corp. 

P.O.  Box  15944,  Dept,  S 
W,  Palm  Beach,  FL  33416 
Telephone:  (305)  663-9587    


4t^ 
Csjt 


*£»"* 


•^ 

— 


for 

•  COST  SAVINGS 
through  volume 

•  PROMPT  SERVICE 
large  inventory 

•  HIGH  STABILITY 

specialized  experience 

ON 
QUALITY  CRYSTALS  FOR 

General  Communications  •  Industry 

Marine  VHF  *  Amaieur  Sands 

Scanners  •  CB  Standard  •  CB  SpeciaJ 

Microprocessor 

TELL  US  YOUR  NEEDS 

Call  or  write  for  FREE  CATALOG 

JAN  CRYSTALS 

P.O.  Box  06017 

Fort  Myers 
FL  33906-6017 

936-2397 


(813) 


VtSA 


CALLBOOKS 


Special  North 
American  Edition 

As  an  added  bonus,  the  1985  U.S.  callbook 
also  lists  the  amateurs  In  Canada  and  Mexico! 
You  get  the  complete  and  accurate  LLS. 
listings  {prepared  by  our  own  editorial  staff), 
all  the  usual  up-to-date  Callbook  charts  and 
tables,  PLUS  Canada  and  Mexico.  Now  that's 
real  value] 

The  best  just  got  better! 

Of  course,  Canadian  and  Mexican  amateurs 
are  also  listed  In  the  1985  Foreign  Callbook, 
DonJt  delay!  The  great  new  1985  Callbooks 
were  published  December  1,  1984. 

Order  your  copies  now! 

Eich      Shipping      Tolal 


DU.S,  Callbook  $21.95    $3.05   $25,00 

□  Foreign  Callbook       20.95      3.05      24.00 

Order  both  books  at  the  same  time  for 
$45.00  Including  shipping  within  the  USA. 

Order  from  your  dealer  or  directly  from  the 
publisher.  Foreign  residents  add  $4.55  for 
shipping,  Illinois  residents  add  6%  sales  tax. 

Keep  your  1985  Callbooks  up  to  date. 

The  UjS,  and  Foreign  Supplements  contain 
all  activity  for  the  previous  three  months 
including  new  licenses.  Available  from  the 
publisher  in  sets  of  three  {March  I,  June  1, 
and  September  1}  for  only  $15.00  per  set 
Including  shipping.  Specify  U.S.  or  Foreign 
Supplements  when  ordering.  Illinois  res- 
I dents  add  6%  sales  tax.  Offer  void  after 
November  1,  1985. 

RADIO  AMATEUR  I 

calmooK  INC 

Oept.      B 

925  Sherwood  Dr.,  Box  247 

Lake  Bluff,  I L  60044,  USA 


Teh  (312)  234-6600 


book 


i 


Model  HFBV  Cumpletfirfv  automatic  bandsiA/itc*, 
SO  through  1 0  pHis  30  meters.  Outperforms  *)l  4-  and 
5  band  trap  verticals  of  comparable  &ze  Thousands 
in  uoe  wo*idw<de  since  Decambef  B1  <  160  metor 
otyl*on  available  now.  retrofn  kits  for  rt-mainirMj  WARC 
bands  coming  soon  Metgnr  26  tt'7  B  meiera  yuv«r>g 
not  r«?cju<*«d  m  mosi  installations 


Mcide*2MCV"T"rofT*icrie  " — omnidtrecoonatcottnear 
gam  vernca*  tot  2  meters  hawog  the  same  gam  as 
rtoubiH  ***  types  but  Wie  patented  mJ^-^bM*a", 
pnastng  section  allows  the  rgefcaiot  lo  roman  untorctum 
bv  instjIatDrS  f OjT  mawmum  strength  **  "h^h  vvrnds  Mo 
0046  plumfae*  5  drtght"  constnjiuon  and  adiusiabie 
gamma  matctl  fa*  complete  D  C  ytoundmg  and 
lowest  pass**?  SWR    H&Bht   9  &  tv2  38  mete** 


.  .         Mpdet  2MCV  &  -&upe*-Tfomtocine  ' 
A>    "^  advanced  teanm^s  as  me  basac  2MCV  bid  a 
pvfl  ■  *i&      wavelength      taier      wnh      additional 
T***    £  Tuatfaj^"*  phasjng  sact^jn  t&t  addfttonal 
*^YC^   &***   Hwgfr*.  1  &  75  ft'4  8  me1"*1* 

A*  BUTTERNUT  ANTENNAS  use  stainless  steel 
Hardware  and  argojuafarajted  for  a  fu>  ye  at  For  further 
*rtfcirm<ition  on  these  gndglher  BUTTERNUT  products 
wrtia  (or  ou*  FREE  CATALOG' 

BUTTERNUT 

ELECTRONICS 

405  E.  Market  St   Lockhart  TX  78644 
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Paul  H,  Schwartz  KB2XX 
25  Dan  Troy 
Amherst  NY  U221 


Phase  the  Nation 

North,  south,  east,  or  west,  you'll  be  on  target 
with  the  double-X  trapped-vertical  array. 


After  operating  a  multi- 
band  trapped  vertical 
for  eight  years,  I  became 
interested  in  the  subject  of 

phased  vertical  arrays. 
There  have  been  many  arti- 
cles about  them  over  the 
years,  but  most  referred  to 
single-band  systems 

Not  wishing  to  give  up 
multiband    capability,    I 

toyed  with  the  idea  of  op- 
erating two  trapped  verti- 
cals in  phase  on  20  meters, 
and  using  one  of  the  anten- 
nas   for   the   other   bands. 


Well,  I  decided  to  bite  the 
bullet  and  try  it  out.  Little 
did  I  expect  the  extraordi- 
nary results  achieved! 

As  background,  let  me 
state  that  I  have  operated  a 
Hustler  4BTV  trapped  ver- 
tical, ground-mounted  with 
no  radials,  for  eight  years. 
This  vertical  works  on  ten 
through  forty  meters,  I  op- 
erate on  the  lower  25-kHz 
CW  portion  of  15,  20,  and 
40  meters,  chasing  DX  with 
a  barefoot  HW-101,  and 
have  found  that   if   I   can 


RG-59/U 


I 
I 
I 


6BTv 


GflTV 


r*r     /£r 


COAfc 
CONNECTOR 


RG-59/U 


TR1H5M1TTER 


Fig.  T,  Phased-verticaf  system  diagram. 
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hear  them,  I  can  work 
them.  Thus,  a  trapped  ver- 
tical has  performed  satis- 
factorily. 

My  plan  was  to  ground- 
mount  two  Hustler  6BTV 
verticals  to  run  in  phase  on 
20  meters  and  operate  the 
remaining  bands  on  one  of 
the  antennas  by  means  of  a 
switch. 

Theory 

The  theory  of  operating 
verticals  in  phase  is  quite 

simple,  and  the  literature 
describes  the  effect  of 
phasing  clearly.1  There  are 
two  main  modes  of  opera- 
tion; each  has  a  figure- 
eight  pattern  of  radiation 
and  can  be  described  as  be- 
ing either  broadside  or  end- 
fire-  By  running  the  verticals 
in  phase  (0°  phase  shift),  a 
broadside  pattern  is  pro- 
duced. Similarly,  an  end- 
fire  pattern  is  achieved  by 
feeding  the  verticals  180° 
out  of  phase.  A  simple 
phase  change  will  effec- 
tively "swing"  your  signal 
to  the  desired  direction, 
I    decided    to   erect   the 


verticals  in  a  north-south 
line  and  operate  them  in 
phase,  producing  a  broad- 
side pattern  to  the  east  and 
west.  The  antenna  furthest 
trom  the  house  would  be 
the  one  to  run  alone  on 
bands  other  than  twenty 
meters. 

Construction 

To  obtain  maximum  di- 
rectivity, the  recommended 
spacing  between  the  two  an- 
tennas is  one-half  wave- 
length at  the  chosen  oper- 
ating frequency.  The  formu- 
la is:  distance  =  (468  x 
vf)/f(MHz).  Vf  is  the  velocity 
factor  of  the  coax,  used 
when  connecting  the  lines 
together  and  running  a  sin- 
gle line  to  the  shack  This 
would  only  allow  in-phase 
operation.  In  my  setup,  the 
verticals  are  phased  with 
equal  lengths  of  coax;  there- 
fore, I  ignored  the  vf,  and 
plugging  in  14,0  MHz,  the 
distance  between  the  two 
verticals  is  33.4  feet 

You  will  need  to  run 
equal  lengths  of  coax  from 
each  antenna  to  the  shack. 


This  requires  some  thought 
concerning  how  you  will  lay 
out  and  bury  the  feedline  so 
as  to  account  tor  the  extra 
33  feet  of  cable  coming 
from  the  antenna  nearest 
the  house.  I  looped  the  near- 
antenna  coax  15  feet  to- 
wards the  far  antenna,  then 
back  again  for  15  feet  to 
take  up  roughly  30  feet  Two 
125-foot  sections  of  RG-8/U 
connect  the  antennas  to  the 
phasing  system,  which  is  lo- 
cated in  the  shack. 

After  tuning  each  vertical 
individually  for  the  bands  I 
was  interested  in,  I  built  the 
0°  phase-shift  box,  shown  in 
Fig.  1 .2  You  could,  of  course, 
add  M  feet  of  coiled  coax  to 
one  leg  in  the  box  to  obtain 
an  endfire  pattern,  but  alf  of 
that  cable  would  tend  to  be 
a  little  bulky 

Hustler  states  that  the  in- 
put impedance  of  the  6BTV 
is  52  Ohms,  so  it  seemed 
that  a  direct  connection  in 
phase  would  be  acceptable. 
However,  things  are  never 
what  they  seem!  After  con- 


necting the  system,  a  terri- 
ble mismatch  was  observed. 
As  was  pointed  out  by 
W8HXR,1  when  the  anten- 
nas are  operated  in  parallel 
the  impedance  drops  to  36 
Ohms.  Adding  a  quarter- 
wave  transformer  made  of 
RG-59/U,  will  improve  the 
impedance  match  The  for- 
mula for  the  matching  sec- 
tion is:  length  in  feet  =  (246 
X  vf)/f(MHz),  which,  at  14.0 
MHz,  equals  13.2  feet 

Next,  the  switch  box  was 
assembled  (see  Fig,  1).  The 
switch  is  a  10-Amp,  125-volt 
DPDT  type,  which  I  pur- 
chased at  Radio  Shack  (RS 
275-1533).  f  enclosed  the 
switch  and  coax  connectors 
in  a  plastic  box  and  used  the 
inner  conductor  of  some  RG- 
58/U,  stripped  of  the  outer 
shield,  for  wiring  the  poles 
of  the  switch.  The  center 
connector  of  the  switch  runs 
directly  to  the  far  antenna. 
One  side  of  the  switch  is 
connected  to  the  RC-59/U 
which  runs  to  the  phase  box, 
and  the  other  side  goes  to 


the  antenna  switch  using 
RC-58/U.  Thus,  by  throwing 
a  toggle  switch,  I  can  choose 
between  phased-  or  single- 
vertical  operation. 

Upon  testing.  I  found  that 
not  pnly  was  the  swr  below 
151  on  20  meters,  but  also 
that  the  system  worked  on 
15  and  40  meters  as  well.  In 
other  words,  I  could  use  the 
phased  verticals  on  15,  20, 
and  40  meters.  The  system 
functions  with  half-wave 
spacing  on  20  meters,  quar- 
ter-wave spacing  on  40  me- 
ters, and  three-quarter-wave 
spacing  on  15  meters.  Of 
course,  the  radiation  pat- 
terns on  15  and  40  meters 
are  different  from  the  pat- 
tern predicted  for  20  meters. 
Fig,  2  shows  the  theoretical 
plots 

Conclusion 

The  final  test  was  to  oper- 
ate the  transceiver  while 
prowling  around  the  anten- 
na site  with  a  field-strength 
meter  Walking  in  a  circle 
around  the  system,  a  figure 
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Fig,  2,   Theoretical  radiation 
patterns  for  three  bands. 


eight  pattern  was  observed 
with  major  east-west  lobes, 
The  directivity  was  not  as 

pronounced    as    the    text- 
book's  patterns  but  was  c 
tainly  acceptable. 

On  the  air,  the  results  are 
gratifying.  The  broadside  ar- 
ray snags  DX  regularly  with 
589  reports.  For  a  high-per- 
formance antenna  system 
that's  easy  to  construct,  you 
can't  beat  this  phased-verti- 
cal  array.  ■ 
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Thomas  M.  HmADIB 
32  Westwood  Terrace 
Westwood  MA  02026 


Where  Am  I  Pointed? 

Is  this  Sinclair  beam-aimer  program 
just  like  every  other?  Guess  again. 


It  was  73  magazine  that 
was  responsible  for  devel- 
oping my  interest  in  2nvFM 
operating  through  a  large 
number  of  articles  on  that 
topic  a  few  years  ago.  More 
recently,  I  started  to  read  ar- 
ticles about  home  comput- 
ers, and  I  must  admit  that  I 
was  very  skeptical  about  the 
whole  thing.  My  thinking 
changed  as  prices  went 
down  and  as  I  did  more 
reading  on  the  topic,  how- 
ever, and  when  Clive  Sin- 
clair hit  the  market  with  the 
ZX-81  computer,  I  decided 
to  make  a  move  and  invest 
Having  the  computer 
available,  I  looked  into 
using  it  in  various  ham-radio 


applications.  One  obvious 
area  was  programming  to 
compute  the  distance  and 
direction  to  distant  points  — 
developing  an  antenna-aim- 
ing program. 

The  starting  point  was  to 
survey  the  literature  and  de- 
termine what  had  been  pub- 
lished on  the  subject.  I 
found  three  valuable  sourc- 
es of  data,  a  necessary  step 
since  my  spherical  trig  is 
very  rusty.  The  texts  that  I 
used  are  listed  below. 

The  Earth  can  be  con- 
sidered to  be  a  sphere  with  a 
3960-mile  radius.  The  prime 
meridian  is  a  circle  that 
passes   through   Greenwich, 


England,  to  establish  an  ar- 
bitrary zero  longitude    East 

and  west  longitudes  start 
from  this  point  and  go  to  180 
degrees  in  each  direction.  In 
this  program,  west  longitude 
is  shown  as  a  positive  figure 
and  east  longitude  is  shown 
as  negative.  The  equator 
marks  the  zero  latitude  ref- 
erence, and  latitudes  go 
north  and  south  from  this 
point  to  90  degrees  at  the 
two  poles.  In  this  program, 
north  latitude  is  positive 
while  south  latitude  is  nega- 
tive. 

The  first  and  second  refer- 
ence books  contain  actual 
programs  for  use  on  certain 


computers.  Both  are  more 
complex  than  that  needed 
for  the  Sinclair  This  is  due 
to  the  fact  that  the  ZX-81  has 
the  arc  cosine  function  built 
into  the  system.  Many  low 
cost  personal  computers 
lack  this  feature,  resulting  in 
the  use  of  other  conventions 
in  programming. 

The  Carroll  text  provides 
the  basic  formulas  used  in 
solving  the  problem  of  de- 
termining distance  and 
angle.  The  program  pre- 
sented here  uses  these  for 
the  analytical  portion  of  the 
program.  The  calculations 
are  given  in  the  box. 

The  program  itself  is  fairly 


jt"  't»  "T*  *T-  jt»  *jTm  ■<▼■  *T«  ^T^  aT*-  m>  ^  r  r"  '**  •*■  -IT"  "'*■'  ■'T'-  ■■*•  ■T-  ■*  *  t-  -t'  -'r^  -i*  -nf?  i'Y"  *Xi  -^rl  -X--  -  r  -  -T- 

TO  COMPUTE  THE  DISTANCE  AND  THE 
RUGLE  FROM  UE ST WOOD  TO  THE 
TARGET,  ENTER  THE  LATITUDE  IN 
DECIMAL  DEGREES: 


malum 


20 


AND  THE  LONGITUDE  IN  DECIMAL 

DEGREES: 


roiWMHtt 


II 60 


Sample  runs. 
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523?   tilJl^fl  ARE  : 


TO  CONTINUE,    ENTER  Kffl! 


simple.  The  following  notes 

will  clarify  key  points: 

•  Lines  5-88  set  up  the  disr 

play  and  prompt  input  of 
the  target  location, 

•  Lines  90-180  perform  the 
computations. 

•  Lines  183-265  control 
the  display  of  the  calcula- 
tion. 

•  Line  45  should  be  changed 
to  show  your  own  QTR  The 
program  listing  shows  West- 
wood,  which  is  my  QTR 

•  Lines  TOO  and  105  should 
be  changed  to  reflect  the 
user's  latitude  and  longi- 
tude. 

Finally,  be  very  careful  to 
enter  the  program  exactly  as 
shown.  The  omission  or  ad- 
dition of  a  parenthesis  may 
cause  problems  with  the 
output  Once  loaded,  the 
program  can  be  tested  be- 
fore being  placed  in  use.  The 


CALCULATIONS 

C  =  (sin  LAI  *sln  LA2)  +  [cos  LA1  *  cos  LA2"cos(L02  -  LG1fl 

D  =  (60* arc  cos  C) 

G  =  [sin  LA2  -  (sin  LA1  #cos  D/60)]/sm  (D«0)*cos  LA1 

H  =  arc  cos  G 

LA1  and  LA2  are  local  and  target  latitudes*  L01  and  L02  are 
local  and  target  longitudes,  C  and  G  are  intermediate  com- 
putations, D  is  the  distance  in  nautical  mites,  and  H  is  the 
angle  to  the  target. 

The  next  item  to  consider  is  whether  or  not  the  angle  deter- 
mined for  H  is  from  0  to  180  degrees  or  if  it  is  between  180° 
and  360°.  This  is  calculated  by: 

J  =  sin(L02-L01) 

If  J>0thenletH  =  360-H 


ARRL  Antenna  Handbook 
for  1968  gives  the  following 
sample  computation: 

Location    Lat.  Long. 

Chicago   41.9°        87,6° 
Cairo      30.0°      -31.2° 

Note  that  Cairo  has  an 
east  longitude,  a  negative 
figure.  The  bearing  from  Chi- 


cago to  Cairo  is  49.3°  with  a 
distance  of  6106  statute 
miles  or  5306  nautical  miles. 
To  use  these  figures,  substi- 
tute the  Chicago  data  for 
LAI  and  LOI  and  enter  the 
Cairo  data  as  the  target.  The 
program  will  provide  a  good 
match  to  the  Handbook 
result 


Once  tested,  the  latitude 
and  longitude  for  your  QTH 
may  be  entered  for  LA1  and 
LOT,   The  program  can   be 

stored  and  loaded  with  the 
name  ANTAIM 

Good  luck  with  the  pro- 
gram! I  have  found  it  to  be 
very  useful  in  itself  and  a 
good  demonstration  pro 
gram  for  anyone  who  wants 
to  know  what  the  computer 
can  do  that  is  of  practical 
value  ■ 
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Program  listing. 
5  REM    "ANTRIM 

II 

10  PRINT 


15  PRINT 

£0  PRINT  "**** 

^^P  #^^H  V^^  ^1^^  Mummm  ^mpM-  M^v  ■^mgm  mWmm'  ^^^m  ^^^fc  a9T*  "^^^  ^^^^  ■^^W1  ^^^ 

%fc'  "if  ^XJ  awfa  *^  +J^  -*A*  -^U-  -X-  ■!*  -tA-  '■^  *  I 

T*  *U*    ^m   ^^  J^T*  .J^m  JJ*   ff*i   Jft  +^.  j^e.  4^^ 

£5  PRINT   " 

30  PRINT   "**** 

■Jz  *A+  Jf  jJLi  Ot^lj  ^b  "St  <wV  ■  A*  *A'  ijt*  Jr  "A"  X*  'A" 

i^9w i^^Pt. ^mtp*  ^F* ^^m*- B^P*  ^^F1  ^F*  ^F*1  '^F*  ^m*  ^^rm  *^f"" a^F*  ^T"  ~ ^F *• 

Jj  kAm  w»Lf  Jj  %Jj  mM-x  *Jj  %Xj  i.Jj  *Jl*  *i.i  -kl*  II 

Tn" "Tr*1  *|T* ^T1  T" "^P *^n  ^F  BT" "T^ ^^  'n* 

35  PRINT 

46  PRINT  "TO  C 
0MPUTE  THE  DISTfl 
NCE  fiND  THE" 

45  PRINT  "RNGL 
E  FROM  WE ST WOOD 
TO  THE" 

50  PRINT  "TflRG 

ET,  ENTER  THE  LR 
TITUDE  IN" 

55  PRINT  "DECI 

MflL  DEGREES!" 
60  INPUT  LR£ 

63  PRINT 


65  PRINT  " 
:li*ili»:j|  ;  LR2 

68  PRINT 

70  PRINT  "RND 
THE  LONGITUDE  IN 
DECIMRL" 


75  PRINT  "DEGR 
EESi" 

78  PRINT 

80  INPUT  L0£ 


0 


85  print  "■roai 

iUJflJM   ;  L0£ 

88  PRINT 

90  LET  fi=PI.-18 
95  LET  B=l    H 


100  LET   LR1=4£. 
£3*R 

105  LET   L01=71, 
£3*R 

110  LET  LRE-LRE 
*fl 

115  LET  L0£=L0£ 

1£0  LET   C=<SIN 
LR1+SIN  Lfi£>KC0 

S   Lfll+CQS   Lfl2*e0 

S   <L0£-L0i)> 

l£5  LET  D=60+('R 
CS  C*B) 


130  LET  E=D+1,1 
51 

135  LET  F«<D/60 

140  LET  G=<(SIN 
LA£>-<SIN  LR1*C 

OS   F>:>--<SIN   F*C0 
S  Lfll) 

145  LET  H=flCS  G 

;+:B 

158  LET  J=SIN  ■; 
L0£-L01>*ft 

155  IF  -T>=0  THE 
N  LET   H=36tf-H 

160  LET  L=INT  < 
D+.5) 

165  LET  M=INT  C 
E  +  .5> 

170  LET  0=1 NT  < 
H+,5) 

175   CLS 

180  PRINT 

183   PRINT    "■■ 

■  I  !■!■    I  lii^M" 
185  PRINT 

190  PRINT   "**** 

t  ■afciftia«a»****i 

195  PRINT    "**** 
■l=By>HaJ«   f  f    ■ 

■T"  atm am*  mw*  *T*  "T1 


800  PRINT 

£05  PRINT    "**** 

,j..i,^ij.,  II    i  hi  4    1 1  .j^  i±-  »a-  -x-  -if  ix-  ^Li 

,i.   i  I      I     |~|     ■      It  -J-  *Jj*  -i#  -  A  -  *M{  hX-  J  -  -X'  1 1 

■T-         i    [^t  _»         ^  -T^  T-  "T*  fT*  *T*  -T"  -T- 

£10  PRINT 

£15  PRINT  Hi  "    I 
iMia=M  RRE  ;  " 

£18  PRINT 


££0  PR  I  NT  L .:  "  11 
££5  PRINT 


££6  PRINT 

££7  PRINT 

£30  PRINT  "TO  C 
ONTINUE,  ENTER  I 

IJOSH» 


£35   INPUT  F* 

£40    IF   P$<>"V" 
THEN   STOP 

£45  CLS 

£50  GOTO   35 


c!55  CL — ' 

£68  SAME    "fiNTfll 

£65  GOTO   5 
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73  cannot  verify  advertising  claims  and  cannot  be  held  responsible  tor  claims 
made  by  the  advertiser  Liability  will  be  limited  to  making  any  necessary  correc- 
tions in  the  next  available  issue. 

Copy  must  be  received  in  Peterborough  by  ihe  5th  of  the  second  month 
preceding  the  cover  dale. 

Make  checks  payable  to  73  Magazine  and  send  to  Roes  Kenyon.  Advertising 
Department,  73  Magazine,  80  Pine  Street.  Peterborough  NH  03453. 


MOBILE  IGNITION  SHIELDING.  Free  litera- 
ture. Estes  Engineering,  930  Marine  Drive, 
Port  Angeles  WA  98365.  6N8006 

MILITARY  TECHNICAL  MANUALS  for  old 
and  obsolete  equipment  60-page  catalog, 
S3  00  Military  Technical  Manual  Service, 
2268  Senasac  Ave,,  Long  Beach  CA  90815. 
SNB045 

IMR A—  International  Mission  Radio  Asso- 
ciation helps  missionaries  by  supplying 
equipment  and  running  a  net  for  them  daily 
except  Sunday,  14.260  MHz,  1900-2000 
GMT.  Br,  Bernard  Frey,  1  Pryer  Manor  Rd„ 
Larchmont  NY  10538,  BNB123 

NEW  HAM-SWL  SOCIETY  for  unity  of 
thought  &  learning  Open  to  all  Many  top- 
ics, awards,  free  ad  space  in  periodical. 


society  net,  museum  participation.  Shack 
pics  &  QSLs  welcome.  Writers  needed. 
SASE  for  Info  to  RCSW,  32  Applegete, 
Bennington  VT  0520V  BNB197 

SCHEMATICS:  Radio  receivers  I920sr60&, 
Send  name,  brand,  model  no,,  SASE  Scara- 
me  I  la,  PQ  Box  1,  Woon  socket  Rl  02695 
0001.  BNB214 

HAM  RADIO  REPAIR,  lube  through  solid 
state  Robert  Hall  Electronics.  PO  Box 
8303,  Sen  Francisco  CA  94128;  (408>W 
8200.  BNB219 

COMMODORE  64  CW  INSTRUCTOR  PRO- 
GRAM, Generates  CW  on  TV  speaker. 
Random  code,  keyboard  input,  or  prere- 
corded "CW  Tests/'  Character  speed  and 
spacing  set  Indeperwjemiy.  Designed  for 


Selling  73  for  fla* 

dio  Amateurs  will 

make  money  for  you. 

Consider  the  facts: 
Fact  #1:  Selling  73  for  Radio  Am- 
ateurs increases  store  traffic— our 
dealers  tell  us  that  73  for  Radio  A  ma  teurs 
is  the  hottest-selling  amateur  radio  magazine 
on  the  newsstands. 
Fact  #2:  There  is  a  direct  correlation  between  store 
traffic  and  sales— increasethe  number  of  peoplecoming 
through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact#1  +  Fact #2  =  INCREASED$ALE$,  which 
means  more  money  for  you.  And  that's  a  tact. 

For  information  on  selling  73  for  Radio  Amateurs,  call 
800-343-0728  and  speak  with  ourdirect  sales  manager.  Or 
write  to  73  for  Radio  Amateurs,  80  Pine  St..  Peterborough, 
NH  03458. 
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80  Pine  Street  Peterborough  NH  03458 

800-3430728 


to  order-  Variety  of  styles, 
card  stock  W4BPD  QSLs,  PO  Drawer  DX, 
Cordova  SC  29039,  BNB26Q 

THE  OTTERS  MAGAZINE.  Up-to-date,  in- 
formative, interesting.  Compiled  and  edit- 
ed by  Gu a  Browning  W48PD,  DXCC  Honor 
Roll  Ceriilicate  #4,  Send  for  free  sample 
and  subscription  information  today,  PO 
Drawer  DX.  Cordova  SC  29039,  BNB261 

GASH  PAID  for  traf  fief  speed  radar  equip- 
ment. Write  or  call:  Brian  H.  Esterman,  PO 
Box    8141,    Northfield    il_   60093;   (312) 
2514901.  BNBZ71 

KENWOOD  4305  owners  only!  Stop  Scan- 
when  the  squelch  breaks,  the  scan  stops l 
Adjustable  resume  scan  delay.  No  modifi- 
cations! Kit  $25.  assembled  $35  J  A  SCO 
Rl  Box  386.  Alexandria  IN  46001  BNB275 

WHY  SELL  IT?  You  can  donate  that  un- 
wanted equipment,  gel  the  tax  break,  and 
feel  like  a  million.  Contact  the  kids  learn 
ing  English  via  amateur  radio  at  Junior 
High  22  on  Manhattan's  Lower  East  Side. 
WB2JKJ,  Junior  High  School  22  AF!C>  111 
Columbia  Street.  New  York.  NY  10002, 
BIMB276 

COPY  SATELLITE  PHOTOGRAPHS,  wealfv 
er  maps,  and  press  on  our  military-surplus 
facsimile  recorders,  Recorders  are  solid- 
state,  dual-speed,  and  fully  automatic. 
Catalog  available.  Atlantic  Sates,  3730 
Nautilus  Ave.,  Brooklyn  NY  11224;  (718V 
372-0349.  BN9280 

DIGITAL  AUTOMATIC  DISPLAYS  J  or  FT* 
10 is,  TS-520s.  Collins,  Swan,  and  alt 
others.  Six  1/2"  digits  in  a  5"  wide  by 
1-1/2"  high  and  9"  deep  metal  cabinet. 
Send  Si.00  for  information.  Grand  Sys- 
tems Dept,  A,  PO  Box  3377,  Blaine  WA 
96230,  Canadians  contact  VE7LB.  BIMB282 

ATLAS  3B0XL  OWNERS  GROUP.  Free 
newsletter,  Sand  QSL  with  rig  s/n  and 
SASE.  Know  people  who  repair  Ihem?  In- 
formation to  share?  Questions?  Rod 
N5NM.  Box  2169A.  Santa  Fe  NM  87501, 
BNB291 

KNOW  FIRST!  You  need  the  W5YI  Repon. 
a  twice-monthly  award-winning  hot  insid- 
er ham-radio  newsletter.  Acclaimed  best  I 
Confidential  facts,  ideas,  insights,  nation- 
wide news,  technology,  predictions,  aferis' 
Quoted  coas  Mo-coast!  We  print  what  you 
don't  get  elsewhere!  S21.00  annually 
wrmoney-back  guarantee!  SASE  {2  stamps) 
brings  free  sample:,  W5Yt  Report,  PQ  Sox 
#10101 ,  Dallas  IX  75207.  BNB294 

Tl  99/4 A  random,  text,  keyboard,  send, 
receive,  code-practice  programs.  Dr.  Code 
"General"  sends  International  Morse 
Code  and  prints  on  screen;  you  choose 
speed,  tone,  which  characters  to  be  sent, 
spacing,  and  more!  Or.  Code  "Speech0 
is  Ihe  same  as  ■General."  with  speech; 
you  choose  how  many  characters  before 
speech  check.  For  cassette  of  both  copy- 
righted programs  and  conditional  copying 
privileges,  tend  $10.00  plus  $3.00  ship- 
ping and  handling  lo  N6ESF.  Rt.  1,  Box 
1326.  Lake  Charles  LA  70601.  Phone  (3l6h 
436-20*8,  no  collect  calm  please;  satisfac- 
tion or  money  back,  8NB299 

COCO  AMTOR^RTTY/ASCIICW.  Full  .fea- 
ture software  ROM  pack  tor  TRS-S0C,  $89. 
Matching  ciock/PTT  controllers,  $24.  CW 
Interface.  $29,  including  airmail  postage, 
Visa/Mastercard  accepted.  Requires  con- 


ventional RTTY  Rl.  Very  popular  in  UK. 
newly  available  in  US  from  England's  top 
quality  radio  software  house.  GFosveno* 
Software,  22  Grosvenor  Road,  Seaford, 
Sussex  BN25  2BS,  England  BNB3Q2 

COMPLETE  two-meter  repeater  with  Ad- 
vanced Computer  Controls  RC-650  con- 
troller, full  telemetry,  link  radio,  and  many 
other  extras  for  sate  Excellent  condition. 
Doug  Zastrow  WBiUPJ,  1702  Alaska,  Nor- 
folk NE  68701.  Phone  1*02,379-3166  days. 
<402h379-l  166  evenings  BNB303 

CODE-PRACTICE  PROGRAMS  diskette 
for  IBM  PC,  PCjr.  $10  pp.  Andrew 
Modi  a/7  3,  5  Derby  Place,  Newtown  PA 
18940.  BNB306 

HIGH-QUALITY,  LOW-COST  courtesy 
beepers  for  your  transmitter  or  repeater. 
Kit  $14.  assembled  Si  6  F.O.S.  YBM  Enter- 
prises, 8502  H.  Oketo  Ave,,  Niles  IL  60646. 
BN8309 

FIND  OUT  what  else  you  can  hear  on  your 
general  cmwraga  Umawiwei  or  njee  m 
Join  a  shortwave  radio  listening  club. 
Complete  informal  ion  on  major  North 
American  clubs  and  sample  newsletter, 
SI. 00  Association  of  North  American 
Radio  Clubs,  1500  Bunbury  Drive,  Whittier 
CA  90601.  BNB310 

INDIVIDUAL  PHOTOFACT  FOLDERS:  #1 
to  #1400  $3,00  postpaid.  AJL,  414  Chest- 
nut Lane,  East  Meadow  NY  11554  BN8312 

COMMODORE  64  5-Band  DXCC  Log  in- 
cludes custom  beam  headings  and  dis- 
tances to  DX.  plus  continent,  country, 
zones  QSOedvQSLed  on  any  band,  phone 
or  CW.  upon  country  name  or  caJEsion  en- 
try. Diskette  and  instructions  $16.99  LIS 
ppd  Sondor  Software,  PO  Sox  416,  Sar- 
nia.  Ontario,  Canada  N7T  7J2_  BN6313 

FOR  SALE;  Kenwood  TR  7600.  manual, 
PL  courtesy  beeper,  $290  or  best  otter. 
Klaus  Spies  WB9YBM.  6502  N.  Oketo  Ave  . 
NiteslL  60846,  BNB314 

SIMPLE— No-chem  I  cat  pr  in  led-circu  It- 
board  process.  $3.00  postpaid  Ken  Hand 
WB2EUF,  PO  Box  708,  East  Hampton  NY 
11937.  BNB3 15 

COMPUTERIZE  YOUR  iC-720.  Keyboard 
frequency  entry,  64  memories,  scanning 
(frequency*  memory,  and  mode},  many 
more  features'  Requires  no  interface,  just 
cable— directions  ineiuded  For  Commo- 
dore 64.  Cassette  $14.75.  disk  $16.75,  pod- 
David  L  Oliver  W9O0K,  Route  2.  Box  75A. 
Sheviin  MN  56676.  BNB316 

REPLACE  rusted  antenna  bolls  wilh  stain- 
less steel.  Small  quantities-,  free  catalog, 
Elwick,  Dept.  542,  230  Woods  Lane,  Som- 
erdale  NJ  08063  8NB317 

BIG  ADVERTISEMENTS  don't  make  the 
computer  store.  Buy  from  hams:  WA2AJQ. 
WA2DKC,  KA8JVJ,  Call  or  write  (SASE)  for 
best  prices,  Sanyo,  Columbia,  Zenith,  Pane- 
sonic,  Silver-fleed,  NEC,  Commodore/ 
Apple/Atari  accessories,,  books,  disks, 
modems,  monitors.  Open  lilt  2100  EOT. 
1-2-3  Compute,  110  Cat  a  1  pa.  Royal  Oak  Ml 
43067;  (313^399-3990.  BNB31B 

FULL-FEATURED    RTTY/ASCIUCW    soft- 
ware package  for  TRS40  Model  HI/4.  Write 
for  free  information  package,  Clifton  J. 
Turner  WB5KCO,  6319  Boeut  Trace.  Alex 
andria  LA  71301.  BNB319 

CX7  REPAIRS.  Mark  Mandelkem,  2315 
Derby  St.,  Berkeley  CA  94705;  (415} 
549-9210.  BNB320 
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PECIAL  EVENTS 


Listings  in  this  column  are  provided  tree  of 
charge  on  a  space-available  basts.  The  fol- 
lowing information  should  be  included  in 
erery  annoncement  sponsor,  event  date, 
time,  place,  ctty.  state,  admission  charge  fit 
anyi  features,  taM4n  frequencies,  and  the 
name  of  whom  to  contact  tor  further  informa- 
tion. Announcements  must  be  received  by 
73  Magazine  by  the  first  of  the  month,  two 
months  prior  to  the  month  in  which  tha  event 
takes  place*  Mail  to  Editorial  Offices,  73  Mag- 
azine, Pine  St.t  Peterborough  NH  0345$, 

CEDAABURG  Wl 
MAY  4 

The  Ozaukee  Radio  Club,  Inc.,  will  spon- 
sor its  seventh  annual  swapfest  on  Satur- 
day, May  4,  1385,  from  8:00  am  to  1DQ  pm. 
a!  ine  Circle  B  Recreation  Center,  High- 
way 60,  Cedarburg  Wl  (20  miles  north  of 
Milwaukee).  Admission  is  £2.00  In  ad- 
vance and  $3.00  at  the  door  Four-foot 
lables  are  $2.00  each  and  are  available  In 
advance  only.  Refreshments  will  be  avail- 
able. Seller  setup  begins  at  7:00  am.  For 
tickets,  tables;  maps,  or  more  Informa- 
tion, send  a  business -size  SASE  to  1985 
ORG  SwapfestT  101  E  Day  Street,  Sauk* 
vflle  Wl  5308a 

ROGERS  Afl 
MAY  4 

The  Northwest  Arkansas  Amateur  Ra- 
dio Club,  Inc.,  will  hold  Its  fifth  annual 
hemtostfswapfest  on  Saturday,  May  A, 
1985.  from  8:00  am  to  4:00  pm,  at  [tie  Rog- 
ers Youth  Center,  315  West  Olive,  Rogers 
AR  Setup  begins  at  7:00  am  Admission  is 
free,  and  commercial  and  flea-market  ta- 
bles are  S2.0G— flrsi  come,  first  served. 
Talk-in  on  146.1&.76  and  146.52  simplex. 
For  more  information,  send  an  SASE  to  ei- 
ther nay  Watson  IM5HAP,  714  Maple  Drive, 
Spring  dale  Afl  72764,  or  to  Dave  Perry 
KE&QZ,  3201  N.  13th  Street,  Rogers  AR 
72756. 

BEMIOJI  MN 
Th»  Bemitfji  Amateur  RadJO  Club  win 


hold  Its  annual  hamtesfswapfast  on  Sat* 
yfday,  May  4,  1985^  from  9:00  am  to  4:00 
pm,  ai  l he  Middle  School  cafeteria,  Bemldji 
MN,  Licensing  eiams  will  be  given.  Talk-in 
on  14fi.i3A.73.  For  more  Information,  write 
Jerry  Pottratz,  Bemldji  Amateur  Radio 
Club.  PO  Box  524,  Bemldji  MN  566Q1;  (218)- 
75T-7502. 

OLD-TIMERS  DAY 
MAY  4 

The  Volunteer  Amateur  Radio  Club  of 
Dickson  TN  will  operate  specie  I -event  sta- 
tion NY4N  on  Old-Timers  Day.  May  4.  1985. 
Times  and  frequencies  are  as  follows: 
l£0G  noon  to  2:00  pm— 3980  kHz;  2  00  pm 
to  6:00  pm— 14.275  kHz:  12:00  noon  to  6:00 
pm— 146.520  and  145.11  MHz.  For  a  corn^ 
memorative  certihcate,  QSL  to  PO  Box  74, 
Burns  TN  37029, 

OWEGO  NY 
MAY  4 

The  Southern  Tier  ARC  will  sponsor  Ms 
26th  annual  ham  fast  on  Saturday,  May  4, 
1985,  beginning  at  8:00  am,  at  the  Tread- 
way  mru  Owego  NY  (take  NY  Route  17  to 
Exit  65).  Admission  is  $4  00,  with  children 
under  14  admitted  free.  Ftea-market/taii 
gating  parking  is  S2.00  (plus  admission  for 
each  person}.  Features  Include  vendor  dis- 
plays, talks,  and  refreshments.  There  wilt 
be  a  dinner  at  6:30  pm  ($1500,  Includes 
general  admission  — advance  tickets 
only),  For  banquet  tickets  (make  checks 
payable  to  STAHC),  write  to  ST  ARC,  PO 
Bok  7062,  Endicott  NY  13760.  Talk-in  on 
22J.B2.  .16/76,  and  ,52.  For  more  informa- 
tion, send  an  SASE  to  KF2X,  RQ  #1.  Box 
144FVesfa1  NY  13850, 

COCHISE  COUNTY  A2 
MAY  4-5 

The  Cochise  Amateur  Radio  Associa- 
tion (CARA}  Invites  all  amateurs  to  partici- 
pate In  the  dedication  of  the  new  CAR  A 
Training  Facility  and  Range.  The  inaugu* 
rat  event  for  the  compie*  will  be  a  hamfest 
on  May  4-5, 1985.  A  flea  market  is  planned 
and  taiigaters  are  welcome.  The  new  facil- 


ity Is  located  5  miles  east  of  Sierra  Vista 
A2  on  Moson  Road,  off  of  Highway  90 
East.  For  more  information,  contact  the 
Cochise  Amateur  Radio  Association,  PO 
Box  1855.  Sierra  Vista  AZ  35636,  Attn: 
KB7HB. 

GREENVILLE  SC 
MAY  4-6 

The  Blue  Ridge  Amateur  Radio  Society 
wilt  sponsor  the  46th  annual  Greenville 
Ham  fast  and  Electronics  Flea  Market  on 
Saturday.  May  4,  1985.  from  800  am  to 
5  00  pmT  and  Sunday.  May  5,  1BB5.  from 
8:00  am  to  3:00  pm.  at  the  American  Le- 
gion Fairgrounds,  Greenville  SC.  Admis- 
sion Is  $3,00  in  advance  and  £4.00  at  the 
gate.  There  will  be  licensing  exams,  a 
Wouff  Hong  ceremony,  the  South  Carolina 
ARRL  State  Convention,  25.000  square 
feet  of  dealer  displays,  an  indoor/outdoor 
flea  market  a  Saturday-night  banquet, 
camping,  and  more.  For  advance  hckets 
or  for  VEC  exam  information,  write  Mrs, 
Sue  Criism  N4ENX,  PO  Box  6751  Green- 
vfr*e  SC  29806.  For  more  information,  con- 
tact Mr.  Rancy  Bice  WD4ADK.  1401  W 
Parker  Road,  Greenville  SC  2961 1. 

SH ELTON  WA  CENTENNIAL 

MAY  4-5 

The  Mason  County  ARC  will  be  operat- 
ing special-event  stations  on  May  4-5, 
1985.  to  celebrate  the  centennial  of  Snel- 
len WA,  KB7MJ  and  W7KTI  will  be  opera t 
«ng  SSB  on  3900,  7230,  14,270,  21.350.  and 
28.600.  KN7D  will  be  operating  RTTY  on 
14.090.  K7UAR  will  be  Operating  packet  on 
145.01.  For  a  certificate,  send  a  QSL  and  a 
9*12  SASE  to  Loren  Mercer  KA7GSV, 
2213  Olympic  Highway  North,  Shelton  WA 
98584 

MELVILLE  MY 
MAY  5 

The  Suffolk  County  Radio  Club  will 
Sponsor  an  indoor  /out  door  electronics 
flea  market  on  Sunday.  May  5.  1985.  from 
8:00  am  to  3:00  pm.  at  Republic  Lodge 
#1987,  585  Broadhollow  Road  (Route  H0J. 
Melville  NY.  Admission  is  $2,00  (spouses 
and  children  under  12  are  free).  Indoor  sell- 
ers1 tables  are  $7.00  and  outdoor  space  Is 
$5.00  and  includes  one  free  admission. 
Free  parking  and  refreshments  will  be 
available.  Talk  in  on  14461/145.21  and 
146  52  For  more  information,  can  Richard 
Tygar  AC2P  at  (516>-643-5956  evenings. 


SULLIVAN  II 
MAY  5 

The  Moultrie  Amateur  Radio  Klub 
(MARK)  will  hold  a  hamfesf  on  Sunday. 
May  5.  1985,  from  8:00  am  to  3:00  pm,  at 
the  Moultrie  County  4-H  Fairgrounds,  five 
miles  east  of  Sullivan  IL.  There  will  be  a 
heated  Indoor  and  large  covered  outdoor 
flea  market.  There  Is  no  charge  to  van* 
dors,  and  space  is  available  on  a  first- 
come,  first  -served  basis.  Vendors  can  set 
up  on  Saturday,  May  4,  but  there  are  no 
overnight  hookups.  Talk-in  on  655/055 
and  52  For  more  information,  write 
MARK,  PO  Box  79,  Sullivan  IL  61961  ,  Of 
call  Vernon  Jack  R9SWY  at  (2171-728-7596. 

CENTRALIA  IL 
MAY  5 

The  Centralis  Wireless  Association, 
Inc.,  will  hold  its  annual  hamfest  on  Sun- 
day, May  5. 1986.  at  the  Kaskaskia  College 
gymnasium,  three  miles  northwest  of  Cen- 
tral la  IL  Fiea-market  and  display  setup 
will  begin  at  7:00  am.  Admission  is  free 
and  a  limited  number  of  tables  will  be  pro- 
vided on  a  first-come,  lirst-served  basis. 
Food  and  free  parking  will  be  available. 
Talk-in  on  1 47,271.37,  Examinations  for  all 
classes  of  license  (except  Novice)  will  be 
given  at  9:00  am.  To  register  for  the  ex- 
ams, send  (by  April  5)  an  FCC  Form  6 10,  a 
copy  of  your  current  license,  and  a  check 
for  S4  00  (payable  to  ARRUVEO  to  Lou 
Hodges  W9f  L  Route  t,  Box  62A,  Central ■  a 
IL  82801.  Foi  more  information,  contact 
David  Conder  KA9QPC  at  (616>532-2772  or 
Lou  Hodges  W9IL  a!  (6t6)-533-4724, 

ROSEVILLE  CA 

MAYS 

The  13th  annual  Sacramento  Valley  Am- 
ateur Radio  Hamswap  will  be  held  on  Sun- 
day, May  5,  1985,  from  9#0  am  to  3:00  pm, 
at  the  Placer  County  Fairgrounds.  Rose- 
vi lie  CA.  Swap  tables  will  be  available. 
There  will  be  food  and  free  parking.  Talk- 
in  on  145.190  and  224.780  (K6IS  repealers) 
For  ticket  and  table  information,  contact 
Carl  Schultz  KA6KWB,  2942  Gwendolyn 
Way,  Rancho  Cordova  CA  95670:  (9l6)-38fr 
9111. 

SANDWICH  IL 
MAY  5 

The  Kishwaukee  Amateur  Radio  Club 
will  hold  Its  annual  hamfest  on  Sunday, 


CODE  TRAINING  ON  THE  APPLE 


C,W,  TUTORSOFT   teaches  Char* 
after,    Word,    Callsigii,    and    QSO 
Phrase  recognition. 
FEATURES:   Randomized,   Interac* 
live  routines.  Programmed  learning* 
Automated  Menus,  Automatic  grad- 
ing, Variable  speed  and  pitch. 
CW    TUTORSOFT,    diskette    and 
Study  Guide,  $30  dollars,  postpaid, 
CW.'TESTM ASTER  generates  FCC 
Type  QSO  paragraph  with   13  ran* 
domt  or  user-prograinmahle,  varia- 
bles* Le,  call  sign,  RST,  QTH,  rig,  etc.. 
Automated  quiz  scores  user  compre- 
hension. 

CW.    ITS  [MASTER,   diskette   and 
Studv  Guide,  30  dollars,  postpaid. 

Rt  5,  Box  37, 

Knoxville,  IOWA  50138 

Ph.  (SI 5)  842-6256 

TWIN   OAKS    ASSOCIATES 


** 


When  You  Buy,  Say  73" 


"...received  m?  moneys  worfn  witft  fust  one 
tssue.r/' 

— j.  Trenbick 

"  .always  stop  to  read  CTM,  even  though 
most  other  magazines  i  receive  tend  write  to?} 
only  get  cursory  examination..," 

—Fred  Btechman,  K60GT 


USA 


SiS  00  lor  1  year 

S25.00 
S35.00(land)S55.00(air) 


Mexico*  Canada  $25  00 

Foreign  S35.00(land)  ■  S55.00(air) 

(US  lunds  amy) 

Permanent  (U.S.  Subscription)  $100.00 

Sample  Copy  5350 

CHET  LAMBERT,  W4WDR 

1704  Sam  Drive  *  Birmingham.  AL  35235 
1205)  854-0271 


UHF  POWER  AMP 

AM-eiSS/GRT  (ITT  3212)  225-400  Mhz  flF  amp, 
,,,-:..r         -  5GW  output  from  4-t0W 

Input  using  Eirnac 
X651Z;  silver-plated 
cavity  In  removable 
drawer  Requires  1 15/ 
230  VAC  ft  20  VDC 
7xi9Vixi8"\  75  lbs 

sh    Used-not  tested,  excellent  condition     £159.50 

AM  6154  GRT  VHF  POWER  AMP,  same  as  AM-6155 
except  covers  116-149  95  MHi  range;  used-not 
tested, .*, $209.50 

CU-872  HF  ANTENNA  COUPLER  for  up  to  eight  2-32 
MHz  receivers;  70  ohm  output,  N  connections,  test 
meter,  and  20/6922  tubes,  7x9x16.5H  40  lbs  sh. 
Used, ......S49.5D 

ZM-11  UNIVERSAL  BRIDGE,  measures  tO  pf-1100  mf 
Capacitance.  0.1  mH-110  H  Inductance.  Insulation  DC 
Resistance,  Transformer  Turns  Ratio,  DC  Leakage, 
Dissipation,  and  0  Storage     115  VAC  60  Hz: 

5  8-  9-9  8.  18  lbs  sh  Used-cnecked .1115,00; 

Manual  partial  repro,  .....^ ..M-50 

Prices  F.O.B.  Lima.  0  *  VISA,  MASTERCARD  Accepted 

Allow  lor  Shipping  *  Ssnd  lor  New  FREE  CATALOG  B3 

Address  DepL  73     •   Phone:  419/227-6573 


FAIR    RADIO    SALES 

1016  f    EUREKA  -  Bo*   HQ5  •  LIMA,  OHIO  *  45807 


73  for  Radio  Amateurs  •  May.  1985     59 


May  5,  1965,  at  the  DeKalb  County  Fair- 
grounds, on  Suydam  Road  lust  north  of 
Route  34 r  between  Routes  23  and  47-  Ad- 
mission Is  $2,00  In  advance  and  S3.00  at 
the  gate.  Inside  display  tables  are  £5,00 
each.  All  parking  Is  free  and  there  wit!  be 
outside  areas  for  taligating.  Overnight 
camping  will  be  available  (no  hookups). 
Food  will  also  be  available.  Talk  in  on 
146,94  and  14&  13/73,  For  more  informa- 
tion or  for  tickets,  write  to  KARC.  Box  334, 
Sycamore  I L  60178, 

WEST  SPRINGFIELD  MA 
MAYS 

The  Hampden  County  Radio  Associa- 
tion will  hold  a  flea  market  on  Sunday, 
May  5,  1985.  rain  or  shine,  from  9:00  am  to 
3:00  pm,  at  the  Elks  Lodge.  Morgan  Road, 
West  Springfield  MA  (Morgan  Road  is  ap- 
proximately one-half  mile  south  of  the 
Massachusetts  Turnpike  on  Route  5,  Turn 
right  onto  Morgan  Road  at  Aboows  Res- 
taurant and  drive  three-quarters  of  a  mile 
to  the  Elks  Lodge)  Admission  is  St, 00  and 
tables  are  S3  00  each.  Dealers  may  display 
from  vehicles  for  S3, 00  per  vehicle  Re- 
freshments wifl  be  available 

BBQ  FESTIVAL 
HAY  10-11 

The  Owensboro  ARC  will  operate 
K4HY  from  the  International  BBQ  Festival, 
from  oooo  LTTC  on  May  10,  1985,  through 
0530  UTC  on  May  11,  1965*  Frequences  of 
operation  will  be:  phone  — 7245.  285441. 
and  28815,  CW  — 7125  A  certificate  is 
available  for  an  SASE  to  Ray  Tate  N4EKG. 
1615  East  23rd  Street,  Owensboro  KY 
42301. 

DULUTH  MN 
MAY  11 

The  Arrowhead  Radio  Amateur  Club  will 
sponsor  Swapfest  85  on  May  11,  1985, 
from  10;00  am  lo  3:00  pm,  at  the  Holiday 
Inn,  207  West  Superior  Street,  Duluth  MN. 
May  11  has  been  proclaimed  " Amateur 
Radio  Day"  by  the  mayor  of  Duluth.  Ad- 
mission  is  $4.00  and  4-foot  tables  are 
$5.00.  Setup  begins  at  8:00  am.  There  will 
be  plenty  of  food  and  free  parking.  Other 
activities  include  a  cocktail  hour,  a  ban 
quet  {$15.00),  and  much  more.  Talk-In  on 
.341.94.  For  admission,  table  or  banquet  ad- 
vanced registration,  or  Holiday  Inn  room 
rates,  contact  Bill  Cos so He  N0BKL,  15 
Manltoy  Street.  Dululh  MN  55SQ8;  (218)- 
624-7188. 

CADILLAC  Ml 
MAY  11 

The  Wexaukee  Amateur  Radio  Associa 


SIDEBAND  SQUELCH 


*  Fits  inssoe  most  HF-SS8  iranscewer  & 

•  Requires  human  voice  to  activate 

-  Ignore*  stahc,  norse  and  netrodynes 

•  On  ot*  switch  only— no  adjustments* 

♦  Connect  io  audio  leads  and  9  12  vDC 

-  Fij%  assembled  arw  tested  S99  95 

-  Complete  «#>  eafiprenensjve  manual 

*  U^ed*o«dw<ie-f>carrfTTeTciaJandni*iarv 


t Ion  will  hold  Its  25th  annual  Swap  Shop 
and  Computer  Fair  on  Saturday,  May  11, 
1965.  at  the  Wexford  Civic  Arena,  Cadillac 
Ml.  Camping  will  be  avail  able.  Transporta- 
tion will  be  available  for  anyone  wishing  to 
fly  in.  Talk-in  on  146,37(37  (WA8SUE).  For 
more  information,  contact  Wexaukee  Am- 
ateur Radio  Association,  PO  Box  163,  Cad- 
illac Ml  49601 


FIRE  SERVICE  RECOGNITION  DAY 
HAY  11 

Fire  Service  Recognition  Day  will  be  cel- 
ebrated by  spec ial-event  station  KF6XX  on 
May  11.  1985,  from  1700  to  2200  LTTC, 
KF6XX  (the  caJI  held  by  Bill  Bisson*  the 
Los  Angeles  Fire  Department's  Arson  Sec- 
tion Battalion  Chief)  will  be  operated  from 
Los  Angeles  City  Fine  Station  SB,  5101  Se- 
pulveda  Boulevard,  Van  Nuys  CA.  on  15- 
and  20*neter  SSB.  On  display  at  Fire  Sta- 
tion 86  will  be  equipment  from  local  fire- 
fighting  agencies,  including  helicopters 
tractors,  bulldozers,  and  all  types  of  fire 
engines  and  trucks.  Fire  prevention  and 
Htesavlng  techniques  will  also  be  demon- 
strated. All  licensed  hams  are  welcome  to 
stop  by  operating  headquarters,  the  Arson 
Section  Response  Van,  to  sign  the  guest 
log  and  operate.  Custom  OSO  confirma- 
tion certificates  are  available  for  a  QSL 
sen?  to  KF6XX,  PO  Box  939,  CamariJIo  CA 
93010. 


BATON  ROUGE  LA 
MAY  11-12 

The  Baton  Rouge  Amateur  Radio  Club 
wilt  hold  its  annual  ham  test  on  Saturday 
and  Sunday,  Way  11-12,  1985,  from  S:30 
am  to  5- 00  pm  on  Saturday,  and  i torn  8  30 
am  to  2:00  pm  on  Sunday,  at  the  campus 
of  Catholic  High  School,  Baton  Rouge  LA. 
Admission  is  free.  Featured  will  be  a 
swapfest,  forums,  and  new-equipment 
dealers.  Talk-In  on  146.79-.  There  will  be 
VE  exams  (Ihrough  Extra  class]  from  9:00 
am  to  12:00  noon  on  both  days.  There  Is  a 
30-day  advance  registration  deadline  for 
the  exams.  Send  an  SASE,  Form  610,  and 
a  check  for  $4,00  payable  to  ARRL/VEC  to 
George  Perry  W5LVX,  17424  Lady  Con- 
stance, Green  well  Springs  LA  70739.  For 
further  information,  send  an  SASE  to  Rick 
Pourclau  N5HHF,  879  Castle  Kirk  Drive, 
Baton  Rouge  LA  70808. 

MEDINA  COUNTY  OH 
MAY  12 

The  Medina  Two  Meter  Group  will  spon- 


sor the  Medina  County  Hamfest  on  May 
12,  1985,  from  8:00  am  to  £00  pm(  at  the 
Medina  County  Community  Center  Build- 
ing. Lafayette  Road,  State  Route  42  SW, 
Medina  County  OK.  Admission  Is  (3.00  In 
advance  and  $3  60  at  the  door.  Tables  are 
$6.00  each  and  flea-market  spaces  are 
$2.00  each.  Setup  begins  at  7:00  am.  Re- 
freshments and  free  parking  will  be  avail- 
able. Talk-in  on  147 m03  (K8TV/R).  For 
more  informal  Ion,  table  reservations,  or 
advance  tickets,  contact  the  Medina 
County  Hamfest,  PO  Box  452,  Medina  OH 
44258;  (21^72^5021. 

CHICAGO  1 L 

MAY  15 

The  Chicago  Amateur  Radio  Club 
(CARC)  will  hold  a  mini-hamfesi  on 
Wednesday,  May  15.  1985,  from  6:00  pm  to 
1 0:00  pm.  at  the  Edgebrook  Golf  Course 
field  house.  5900  N.  Central  Avenue  {north 
of  Elston  Avenue,  south  of  Devon  Aven . 
Chicago  IL  For  more  information,  call 
{312V5450622, 

MANASSAS  VA 

MAY  IS 

Ttie  Ore  Virginia  Hams  Amateur  Radio 
Club  of  Manassas  VA  will  sponsor  a  spe- 
cial-event station  on  May  18,  1965.  from 
8  00  am  to  8:00  pm,  at  the  Manassas 
Battlefield  Park,  Manassas  VA.  Frequen- 
cies will  be:  Novice— 3- 725,  7.125,  and 
21.050;  General  phone— 3.950,  7.290, 
14.290.  and  21  390;  General  CW— 3.650, 
7,050.  14.050,  and  21,050.  QSL  to  Die  Vir- 
ginia Hams  ARC,  PO  Bok  1255.  Manas- 
sas VA  22110, 

ARMED  FORCES  DAY  1985 

"PRESERVING  THE  PEACF* 

MAY  18 

The  annual  Armed  Forces  Day  Commu- 
nication Test  will  be  held  on  Saturday 
May  18,  1985,  and  marks  the  36th  anniver- 
sary of  this  event  which  emphasizes  a 
continuing  climate  of  mutual  assistance 
and  warm  esteem  between  the  military 
and  amateur  radio  communities.  The  tra- 
dillonal  mlhtary-to-amateur  crossband  op- 
eration and  broadcast  of  the  Secretary  of 
Defense  message  are  the  featured  high- 
lights of  the  day,  which  includes  operation 
In  CW,  SSB.  RTTY,  and  SSTV, 

These  tests  give  both  amateur-radio  op- 
erators and  SWLs  an  opportunity  to  dem- 
onstrate their  Individual  technical  skills. 
Special  commemorative  QSL  cards  will  be 
awarded  to  Ihoae  amateur-radio  operators 


COMMUNICATIONS, 
5473  JeipOJi  Tampa  FL  33614. 


|BT3| 


£)       UKE  TO  VISIT  CHINA?       © 
£  JOIN  US  p 

A  Escorted  and  hosted  by  Radio  Peking,  &k 
Vt       Most  comprehensive  22  day  four. 
^5     Inquire  cost,,  potential  fa*  benefits,     ^) 
0>         Send  phone  number  for  repfy.  a 

©Pan!  Hale,  1619  N.  Roy*r  St.  j» 

Colorado  Springs  C0909Q7  303433-4795  ^J 

©ece©©e>e©eee© 


achieving  a  verified  two-way  radio  contact 
with  any  of  the  participating  military  radio 
stations.  Interception  of  these  contacts  by 
SWLs  will  not  be  acknowledged  by  QSL 
cards.  However,  anyone  who  receives  and 
accurately  copies  the  Armed  Forces  Day 
CW  and/or  RTTY  message  from  the  Sec- 
retary of  Defense  can  quality  to  receive  e 
special  commemorative  certificate  from 
the  Secretary. 

Crossband  contacts:  The  military>to* 
amateur  crossband  operations  will  be 
conducted  from  1300  uTC  on  May  18  to 
0245  LTTC  on  May  \B.  The  military  stations 
participating  in  crossband  operations  will 
be: 

AIR 

2045th  Comm,  Group 
Andrews  AFB 
Washington  DC 

NAM 

Naval  Comm.  Area 
Master  Station  LANT 
Norfolk  VA 

NAV 

Hq.  Navy  Marme  Corps 
MARS  Radio  Station 
Cheltenham  MD 

NMH 

Coast  Guard  Radio  Station 
Alexandria  VA 

NMN 

Coast  Guard  Comm.  Station 

Portsmouth  VA 

NPG 

Naval  Comm.  Station 

Stockton  CA 

NPL 

Naval  Comm,  Station 
San  Diego  CA 

NZJ 

Marine  Corps  Air  Station 

ElToroCA 

WAR 

Hq  Army  MAHS  Radio  Station 

Fori  Meade  MD 

Military  stations  wilt  transmit  on  Ihe  fol- 
lowing frequencies  and  announce  Ihe  spe- 
cific amateur  band  frequency  being 
monitored: 


Frequency  {kHz} 

Emission 

St  a  lion 

4O01.5 

LSB 

NPG 

4010.0 

CW 

NPG 

4015.0 

CW 

NMH 

40250 

LS8 

AIR 

4028.5 

LSB 

WAR 

6970.0 

CW 

NPG 

69955 

CW 

AIR 

6997.5 

CW 

WAR 

73015 

LS8 

NPG 

7306.5 

RTTY 

Am 

7315.0 

LSB 

AIR 

7346.5 

LSB 

NMH 

m 


FOR  ALL  AMATEUR  WIRE  A  CABLE 

B#W*n  A  Equivalent 

616*924*4561  (Mich  &  Ragchew) 


CERTIFIED  COMMUNICATIONS 

4*1B  SOUTH  FERRIS   FREMONT    MICHIGAN  49412 


WIRIUSS  REMOTE  CONTROL  EXTENSION  SYSTEM 

XTBAUNIir 


Control  your  TVRO,  VCR,  or  CABLE 
TV  from  Any  Room! 

Works  on  most  inf Fared  controlled  devices. 

Immediate  Shipping  —  Wholesale  &  Retail 

MERRfMAC 

SATELLITE 


MERRIMAC. 
Wl  53561 


TO  ORDER 
&  INFO 


ASTRO*  CORPORATION 

UtRSEN  ANTENNAS  •  BENCHER,  INC. 

FALCON  COMMUNICATION^ 

Radio  Amateur  callbook  inc. 

Call  For  Low  Price 

NCN  ELECTRONICS 

S3  McKinley  Ave.  W.  Orange.  N J.  07052 

201-731-9506 


WRIGHT  APES:  (Since  1976>  Unconditionally  guar- 
anteed Morse  Code  Practice  on  §0  mm  cassette 
rapes.  Beginners  2  tape  set  5  WPM  S7..90.  Also  3  4 
5,  6-fl,  10,  9-11,  12-14.  14r  16-20,  22.  24*28  WPM 
Specify  Plain  Language  or  Code  Groups  Also  pi- 
laris only  30-35.  35-40.  45^60   FCC  type  tests  5^ 
11  12.  11-17.  13-14r  20-24   Can  stgns;  12-15.20-24 
Nos    5-22,  13-18.  18-24  Check,  WC.  Visa  S3  95  ea 
PPD  1st  class  USA,  Me*.,  Can  (Elsewhere  add  S2 
per  x  apej        I  rcstant  Serva  ce 

PH;  S17-4S4-9734         WRIGHTAPES 
235  E_  Jackson  A-3   Lansing,  Ml  48906 
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7365.0 

CW 

NPG 

7372.5 

RTTY 

ISIAV 

7375.0 

RTTY 

NZJ 

73B2.5 

RTTY 

NPl 

73930 

Varied 

NMN 

10259.5 

CW 

NPG 

13514.0 

RTTY 

WAR 

13927.5 

RTTY 

NPG 

13975.5 

CW 

NPG 

13986,5 

RTTY 

AIR 

13992,5 

USB 

WAR 

13997.5 

CW 

AIR 

14375.0 

USB 

NPG 

14385.0 

SSTV 

NPL 

14389.5 

SSTV 

NAV 

14400.0 

Varied 

NAM 

1440X5 

CW 

WAR 

14408,0 

USB 

AIR 

14440.0 

RTTY 

NMH 

14480.0 

USB 

NZJ 

20937.5 

USB 

NMH 

20995.5 

USB 

WAR 

CW 

NPG 

21460.0 

USB 

NPG 

Receiving  rest:  The  CW  and  the  RTTY 
broadcasts  will  be  special  Armed  Forces 
Day  messages  from  the  Secretary  of  De- 
fense to  any  amateur-radio  operator  or 
5WL  desiring  to  participate   A  lO-minute 
tuning  call  will  precede  each  transmis- 
sion. The  CW  broadcast  will  be  transmit 
ted  at  25  worn  beginning  at  0300  UTC  on 
May  19.  The  RTTY  broadcast  will  begin  a  I 
0345  UTC  on  May  19  at  60  wpm  using  170- 
Hz  shirt  Both  the  CW  and  the  RTTY  broad 
cast  will  be  transmitted  from  the  following 
stations  on  the  listed  frequencies: 
AIR— 6995  5.  13997.5 
NAM -4005,  7393.  14400 
NAV— 737£5,  14389.5 
NPG— 4010,  7365,  13975.5 
WAR— 4029.5.6997.5.  14403.5. 

Submission  of  test  entries:  Transcrip- 
tions of  the  CW  and/or  RTTY  receiving 
tests  should  be  submitted  "as  received.11 
No  attempt  should  be  made  to  correct 
possible  transmission  errors.  The  time, 
frequency,  and  callslgn  of  the  military  sta- 
tion copied  as  well  as  the  name,  callslgn 
and  address  of  the  Individual  submitting 
the  entry  must  be  indicated  on  the  page 
containing  the  test  message.  Entries  must 
be  postmarked  no  later  than  May  25, 1985, 
and  submitted  to  the  respective  miliary 
commands  as  follows;  AIR  — Armed 
Forces  Day  Test,  2Q45CG/DQNJM,  An- 
drews AFB,  DC  20331-5000;  NAM,  NAV, 
NPG— Armed  Forces  Day  Test,  4401  Mas- 
sachusetts Ave.,  Washington  DC  20390- 
5290;  WAR— Armed  Forces  Day  Test. 
Commander,  USAfSC,  Attn;  AS+OPS-CM. 
Ft  Huachuca  AZ  85613-5000, 

ARMED  FORCES  0AY-W4ODR 
MAY  18 

The  36th  Armed  Forces  Day  will  be  cel- 
ebrated on  Saturday.  May  18.  1965,  from 
1 400  to  2200  UTC.  ARS  W40DR,  located  at 
Naval  Air  Station  Memphis.  Milllngton  TN, 
will  be  ooeraied  by  active-duty,  feserve, 
and  retired  sailors  and  Marines  Plans  call 
for  SSB  operation  on  7.230.  14  280,  and 
21.370  MH2  U10  kHz),  CW  frequencies 
will  be  21. 145  and  28.145  M  Hi.  ammeter  op- 
era t ion  will  be  on  14632  simplex  A  spe- 
cial red,  white,  and  blue  certificate  will  be 
avertable  to  anyone  who  works  W4O0R 
No  SASE  is  required  Calls  not  in  the  Ci ft- 
book  should  OS L  to:  Military  Club  Station 
W40DR,  PO  Box  54278.  Naval  Air  Station 
Memphis,  Millington  TN  38054 

ANDERSON  SC 
MAY  18-19 

The  Lake  Hart  well  Ham  feet  will  be  held 
on  May  18-19,  1986,  at  the  Lake  Hart  well 
Group  Camp,  on  Highway  29.  south  of  An- 
derson SC,  Admission,  camping,  and  flea 
market  spaces  are  ait  free.  Campsites  with 
hookups  are  available  at  nearby  State 


Parks.  The  South's  most  relaxed  Manifest 
will  feature  camping,  fishing  and  boating 
on  beauliluf  Lake  Hart  well,  bingo,  a  horse- 
shoe tournament,  and  other  activities  for 
the  whole  family.  The  campground  will 
open  at  5:00  pm  Friday  and  hamfest  activ- 
ities wltl  begin  at  9:00  am  on  Saturday. 
Talk-in  on  146.79  and  14733,  For  further  in- 
formation,  contact  Carl  Davis  KY4T,  203 
College  Avenue,  Hart  we!  I  GA  30643;  (404J- 
376-3606. 

LIMA  Oil  CENTENNIAL 
MAY  16-15 

The  amateurs  of  Lima  and  Alien  County 
OH  will  operate  special-event  stations  on 
May  18-19,  1905,  to  commemorate  the  dis- 
covery of  oil  in  Lima.  Participating  sta- 
tions will  sign  'OIL  and  will  operate  in  the 
Novice,  Technician,  and  General  portions 
of  the  bands.  To  receive  a  certificate,  send 
an  SASE  to  the  Northwest  Ohio  ARC,  PO 
Box  21 1f  Lima  OH  45801. 

PENN  WIRELESS  ASSOCIATION 
MAY  18-19 

The  Perm  Wireless  Association,  Inc.. 
will  operate  special-event  station  W3SK 
from  1400  UTC  on  May  18.  1965,  to  0200 
UTC  on  May  19.  1965,  to  commemorate  its 
20th  anniversary.  Intermittent  operation 
will  be  conducted  during  the  week  preced- 
ing these  dates.  Frequencies  are:  phone— 
3.98.  7.28,  14.28,  21.38,  28,58,  and  146.52 
FM,  and  144.12  SSB;  CW— 354,  3.745, 
7.04.  7.145, 14.04,  21.04f  21J95.  28.04.  and 
28.195.  To  receive  a  certificate,  send  a  9  x 
12  SASE  to  PO  Box  734,  Langhome  PA 
19047. 

H ARTWELL  GA 
MAY  18-19 

The  Anderson,  Hartweli.  and  Toccoa 
Amateur  Radio  Clubs  will  sponsor  the 
sixth  annual  Lake  Hartweli  Hamfest  on 
May  18-19,  1985.  at  the  Lake  Hartweli 
Group  Camph  on  Highway  29,  four  miles 
north  of  Hartweli  GA.  Admission,  flea-mar- 
ket space,  and  camping  are  all  free.  Activ- 
ities Include  a  left-footed  CW  contest, 
horseshoes,  bingo,  fishing,  swimming, 
and  other  family  activities.  The  camp- 
grounds open  at  6:00  pm  on  Friday,  Talk- 
in  Oh  146.19/. 79,  147,93/33,  and  146.895/ 
.295.  For  further  information,  contact  Ray 
Pettlt  WB4ZLG,  Route  1,  Dooley  Drive. 
Toccoa  GA  30577 

WABASH  IN 
MAY  19 

The  Wabash  County  ARC  will  sponsor 
the  17th  annual  Wabash  Hamfest  on  May 
19,  1965.  from  600  am  to  4:00  pm,  at  the 
Wabash  County  4-N  Fairgrounds,  State 
Road  13.  Wabash  IN.  Admission  is  $2  75  in 
advance  and  $3.25  at  the  gate.  There  will 
be  free  overnight  parking  at  the  fair- 
grounds. Food  win  be  available  Talk-in  on 
147.B3/.03,  146.52,  and  146.94.  For  infor- 
mation or  advance  tickets,  send  an  SASE 
to  Don  Spangler,  235  South  wood  Drive. 
Wabash  IN  46992:  (219J-563-55G4. 

VE1  ABEGWETT  AWAfiO 
MAY  19 

The  Prince  Edward  Island  Amateur  Ra- 
dio Association  is  offering  the  VEl  Abec- 
well  Award  to  amateurs  contacting  PEl 
stations  A  beg  we  it  is  the  earliest  name  for 
Prince  Edward  Island  and  is  a  Micmac  to* 
dian  name  meaning  "cradled  on  the 
waves,"  To  earn  the  award.  VE?  and  VOI 
stations  must  confirm  contacts  in  all  three 
PEl  counties  (Prince,  Queens,  and  Kings). 
All  other  VEs  and  US  amateurs  must  con- 
firm contacts  with  any  three  PEl  stations, 
regardless  of  county.  DX  amateurs  must 
confirm  contacts  with  any  two  PE)  sta- 
tions, regardless  of  county.  Contacts  after 


January  1,  1960,  are  valid  for  the  award. 
On  May  19,  1965,  from  1200  UTC  to  2400 
LFTC.  the  PEIARA  will  provide  an  opportu- 
nity for  amateurs  to  work  PEl  stations,  The 
frequencies  are:  CW— 21.100.  14.050. 
7.100,  3.700;  SS8-21,300T  14.250,  7.200. 
3.800  Frequencies  may  change  due  to 
band  conditions,  and  the  PEIARA  will  not 
be  on  all  bands  at  the  same  lime.  Send  a 
copy  of  your  log  (cert  I  tied  by  two  olher  am- 
ateurs) and  $2.00  or  10  IRCs  to  PO  Box 
1232.  Charlotte  town.  Prince  Edward  Is- 
land, Canada  Cl  A  7M8  For  more  in  forma- 
lion  about  the  award  or  the  May  19th 
operation,  contact  David  A,  Smith  VE1CIK, 
Box  529,  Kensington.  Prince  Edward  Is- 
land. Canada  COB  1M0.  or  call  (902^836- 
4248  after  2200  UTC 

STIRLING  NJ 
MAY  19 

The  Tn-County  Radio  Association  will 
noid  a  hamfest  on  May  19,  1985.  from  9.00 
am  to  4  00  pm,  at  the  Passaic  Valley  Com- 
munity Center,  off  Valley  Road,  Stirling 
NX  Admission  ts  $ 2  50  and  tables  are 
$10.00.  Tai (gating  is  by  reservation  only. 
Refreshments  and  tree  parking  will  be 
available.  For  more  information  or  for  res- 
ervations, contact  Dick  Franktm  W2EUF. 
PO  Box  iaZ  Westfield  NJ  07090;  (201  r-232- 
5955  or  (20lh270-3i93 

KNOXVILLE  IL 
MAY  19 

The  Knox  County  Amateur  Radio  Club. 
Inc.,  wHI  sponsor  a  hamfest  on  May  19. 
1965,  rain  or  shine,  at  the  Knox  County 
Fairgrounds,  Knoxville  li  (turn  right  at  Exit 
51  off  of  1-74),  Tickets  are  $2  00  In  advance 
and  S3. 00  a  I  the  gate.  Camping  Is  avail- 
able Food  will  be  provided  by  the  Knox 
County  Pork  Producers  Association  (pork 
chops  and  pork  burgers}.  For  more  infor- 
mation, contact  Keith  Watson,  119  South 
Cherry  Street,  Gateshurg  IL  61401, 

WRIGHTSTOWN  PA 
MAY  19 

The  Warminster  Amateur  Radio  Club 
wilt  sponsor  a  hamfest  on  May  i9r  1985, 
beginning  at  7:00  am,  at  Ihe  Mlddletown 
Grange  Fairgrounds,  Penns  Perk  Road, 
Wrightstown  PA  (about  15  miles  north  of 
Philadelphia).  Admission  is  $300.  with 
XYLs  and  children  admitted  free.  Indoor 
spaces  are  $5.00  (Includes  Bfooi  labie 
and  power)  and  outdoor  tailgate  spaces 
are  S5.00  Vendor  setup  begins  at  6:00 
am.  Refreshments  will  be  available.  Talk 
in  on  147.69/.09  and  147,52-  For  more 
information,  contact  Bill  Cusick  W3GJC, 
Apt.  706,  Gamer  House,  Hatboro  PA 
19040;  (2 15)44 1-8048. 

PITTS  BURG  KS 
MAY  19 

The  Pittsburg  Repeater  Organization 
will  herd  its  annual  hamfest  on  May  19, 
1985,  from  10:00  am  to  5:00  pn%  in  Un* 
coin  Park,  Pittsburg  KS-  Admtssion  is 
$5.00  per  ham  (includes  chicken  and  pop 
for  the  family).  Features  include  a  Ilea 
market,  license  examinations,  and  a  cov- 
ered-dtsh  dinner  (please  bring  a  covered 
dish).  For  more  information,  table  reser- 
vations, or  to  notily  the  PRO  of  your 
intent  to  take  an  exam  contact  Steve 
Cooper,  PRO  Hamfest.  PO  Sox  1303, 
Pittsburg  KS  66762. 

OAK  HARBOR  OH 

MAY  19 

The  Sandusky  Valley  ARC  will  sponsor 
a  combined  Sandusky  County  and  Ot- 
is wa  County  namfest  on  May  19,  1985. 
at  the  Ottawa  County  Fairgrounds.  Stale 
Route  163,  3  miles  east  of  Oak  Harbor 


OH.  Admission  is  $2.50  In  advance  and 
$3.00  at  the  door.  Tailgating  spaces,  ta- 
bles, and  free  parking  will  be  available. 
Talk-In  on  147,675/075  and  .52.  For  more 
Information,  contact  Raymond  Kruse 
KBIDA.  1B9&0  West  S.R  51,  Elmore  OH 
43416. 

DALTON  MA 

MAY  19 

The  Northern  Berkshire  Amateur  Radio 
Club  will  sponsor  a  hamfest  on  Sunday. 
May  19.  1985,  beginning  at  dawn,  at  the 
Oalton  American  Legion,  Route  9.  Daft  on 
MA.  Admission  is  $1.00,  with  XYLs,  YLs 
and  children  admitted  free.  A  few  tables 
will  be  available  a!  no  charge  on  a  first 
come,  first-serveo  basis.  Food  will  be 
available.  Free  overnight  camping  will  be 
permitted  on  Saturday  night  (May  18|  be- 
ginning at  6:00  pm.  Talk-in  on  146-91* 

ATHENS  OH 
MAY  19 

The  Athens  County  Amateur  Radio  As- 
sociation will  hold  its  sixth  annual  ham- 
fest on  Sunday.  May  19.  1965.  from  &00 
am  lo  3:00  pm,  at  the  City  Recreation  Cen- 
ter, East  State  Street,  Athens  OH.  Admis- 
sion is  $3-00-  Spaces  in  the  paved  flea- 
market  area  can  be  claimed  by  taiigaters 
and  people  with  their  own  tables  on  the 
day  of  the  event.  Indoor  space  is  available 
only  by  advanced  registration.  Talk-In  on 
146.34^94.  For  inside  space  reservations, 
contact  Joe  Foil  rod  NE8R,  15  Roy  Avenue, 
The  Plains  OH  45780;  f614>-797^674  For 
more  information,  write  to  Cart  J.  Den  bow 
KA8JXG.  Chairman,  ACARA  Hamfest 
Committee,  63  Morris  Avenue,  Athens  OH 
45701. 

PARAMUS  NJ 

MAY  19 

The  Bergen  ARA  will  hold  a  ham  Swap 
W  Sell  on  Sunday,  May  19,  1985,  from  3:00 
am  to  4:00  pmt  at  Bergen  Community  Col- 
lege, 400  Paramus  Road.  Pa  ramus  NJ. 
There  will  be  tailgating  only— bring  your 
own  ladle.  Admission  Is  free  ($4.00  for  sell- 
ers)- Amateur  license  exams  will  be  given. 
Talk-in  on  .79/19  and  .52.  For  more  infor- 
mation, contact  Pete  Adely  K2MHP.  13-30 
Edwards  Street,  Fairlawn  NJ  074 10;  (201)- 
796-6622  nights. 

TRACY,  QUEBEC 
MAY  26 

The  Quebec  Provincial  Hamfest  will  be 
held  on  Sunday,  May  26,  1985,  beginning 
at  9:00  am,  al  the  Tracy  Curling  Club,  Ad- 
mission is  $4.00,  and  8-foot  tables  are 
$5  00  (outdoor)  and  56.00  (indoor).  Tables 
must  be  reserved  by  May  20,  Setup  begins 
at  8:00  am.  For  more  information,  contact 
the  Sorel-Tracy  ARC,  PO  Bo*  533,  Sorel, 
Quebec,  Canada  J3P  2L5, 

WEST  FRIENDSHIP  MO 
MAY  26 

The  Maryland  FM  Association  will  hold 
its  annual  hamfest  on  Sunday.  May  26, 
t985,  from  8:00  am  to  4:00  pm.  at  the  How- 
ard  County  Fairgrounds,  West  Friendship 
MO  (about  30  miles  west  of  Baltimore  on  I 
70*.  Admission  is  $3-00-  Tables  are  $6.00  m 
advance  and  $10,00  the  day  of  the  hamfest 
ftl  available).  Talk-in  on  1461&.76,  222-W 
223.76,  and  449.1/444.1.  For  more  infor- 
mation or  for  table  reservations,  contact 
Craig  Rockenbauch  WA3T1D,  429  Severn- 
side  Drive,  Sevema  Park  MD  2H46;  (301)- 
967-6042  ffitfMftOO  pm). 

BLACKSBURG  VA 
MAY  30— JUN  1 


Virginia  Polytechnic  Institute  and  State 
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University  will  hold  a  workshop.  Personal 
Computer  and  STD  Computer  interfacing 
(or  Scientific  Instrument  Automation,  on 
May  30- June  it  1985,  at  Virginia  Tech, 
Blacks  burg  VA.  The  hands-on  workshop, 
directed  by  Mr.  David  E.  La r sen  and  Or. 
Paul  E.  Field,  is  £450.00  for  three  days, 
Participants  will  be  wiring  and  testing  in- 
terfaces. For  more  informal  ion,  write  Dr. 
Unda  Leftei  CEC,  Virginia  Tech,  Blacks 
burg  VA  24061,  or  phone  (703 ^961  ■4848 

SEASIDE  OR 
MAY  31 -JUN  2 

The  North  Coast  Repeater  Association 
and  the  Oregon  Tualatin  Valley  ARC  will 
sponsor  the  fifth  annual  Oregon  State 
Ham  Convention  from  May  31.  1985, 
through  June  2, 1985,  at  the  Seaside  Con- 
vention Center,  Seaside  OR  The  conven- 
tion hall  hours  will  be;  Friday.  May  31— 
5:00  pm  to  B.-Q0  prn;  Saturday,  June  1  — 
8:00  am  to  5:00  pm;  Sunday,  June  2— ftOO 
am  lo  about  ZOO  pm.  The  convention  will 
feature  commerciaiJdealef  exhibits,  semi- 
nars, VE  testing,  a  flea  market,  and  a  ban- 
quet. For  more  information,  contact 
QTVARC,  PO  Box  5132,  Beaverton  OR 
97006, 

GRAND  RAPIDS  Ml 

JUN1 

The  independent  Repeater  Association 
of  Grand  Rapids  will  hold  Its  annual  Ham- 
fesllval  on  June  1h  1985,  from  8:00  am  to 
4:00  pm.  at  the  Wyoming  National  Guard 
Armory  on  44lh  Street,  west  of  US-131 ,  Ad- 
mission is  S3. 50  Programs  include  satel- 
lite operation,  packet  radio,  a  CW  copying 
contest,  a  shack  picture  contest,  enter- 
tainment  films  for  non-hams,  and  more. 
There  will  be  a  15.000-SQuare-foot  indoor 
swap  wea  and  table  space  is  free  for  all 
sellers  Dealer  setup  begins  at  6:00  am. 
Talk-in  on  .1667.765.  For  more  information 
or  for  table  reservations,  call  Paul  Gardner 
WD81ZB  at  (616>538-8241  or  write  to  IRA. 
5S2  92nd  Street  SE,  Byron  Center  Mi 
49315, 

ST.  PAUL  MN 
JUN  1 

The  North  Area  Repeater  Association 
will  sponsor  a  swapfest  and  exposition  for 
amateur-radio  operators  on  Saturday, 
June  1, 1985,  at  the  Minnesota  State  Fair 
grounds.  St  Paul  MN.  Admission  is  *4.QQ 
fn  advance  and  55.00  ai  the  door.  Exhibits, 
commercial  dealers.  VE  exams,  and  a 
giant  outdoor  flea  market  will  be  featured. 
There  wilt  be  free  overnight  parking  for 
self-contained  campers  on  May  31.  Talk-in 
on  .25/^5  and  .10.76,  For  more  informa- 
tion or  lor  advance  tickets,  wtue  to  Ama- 
teur Fair.  PO  Box  857,  Hopkins  MN  S5343; 
(612^566-4000. 

NH/VT  NEIGHBORS  DAV 
JUN  1 

Special-event  station  W1GUA  will  be 
operated  from  Fort  Number  4  In  Charles- 
town  NH  on  June  1,  19SS,  from  10:00 
am  to  5:00  pm,  to  mark  New  Hampshire:1 
Vermont  Neighbors  Day  The  multi-op- 
erator station  will  be  ope/a  ting  25  kHz 
up  from  the  bottom  Of  the  General  por- 
tion of  the  80-.  40-.  and  15- meter  CW  and 
phone  bands,  as  well  as  2-meter  simplex 
and  packet  radio.  For  a  commemorative 
QSL.  send  a  business-size  SASE  and 
OSL  to  Rudy  Adter  W1GUA.  Dodge  Hot- 
low  Road,  Lempster  NH  03605,  or  to 
VVBtGXM.  PO  Sox  426.  Claremont  NH 
03743. 

MIDLAND  Ml 
JUN  1 


The  Central  Michigan  Amateur  Repeat- 
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er  Association  will  sponsor  the  11  in  an 
nual  Midland  Hamfest  on  Saturday.  June 
t,  1965^  from  8:00  am  to  2:00  pm,  at  the 
Midland  Civic  Arena.  Midland  Ml.  Admis- 
sion Is  $3.00  in  advance  and  54,00  at  the 
door.  Tables  are  S6.00  for  a  full  table.  £3.00 
for  a  naif  table,  and  trunk  sates  are  $3-00- 
Setup  begins  a!  6:00  am.  Free  parking  and 
handicapped  parking  will  be  available.  VE 
license  exams  will  be  given.  Refreshments 
will  be  available,  Talk-In  on  147  60/  00  and 
146.52.  For  advance  tickets  or  more  infor- 
mation, contact  Raleigh  L  Wert  W8GGI 
309  E.  Gofdonville  Road,  Route  12,  Mid- 
land Ml  4S640;  {5 17J-631  5591. 

OHIO  WINE  MONTH 
JUN  1-2 

The  Wireless  Institute  of  Northern  Ohio 
(WtNO)  will  commemorate  Ohio  Wine 
Month  by  operating  special-event  station 
KOSO  on  Saturday,  June  1 .  1965.  from  7:00 
pm  to  1 1:00  pm.  on  3860  and  7235  kHz.  and 
on  Sunday.  June  2. 1965,  from  1 1^0  am  to 
3:00  pm,  on  7235  and  14,235  kHz.  The  St  a 
tion  will  be  located  at  a  winery  In  Madison 
OH.  For  an  QVm  m  11  certificate,  send  a  le- 
gal-size SASE  to:  KOBO— WINO  Weekend, 
7126  Andover  Drive,  Mentor  OH  44060. 

HARRY'S  HEYDAYS 
JUN  1-2 

The  Souths fde  Amateur  Radio  Club  wilt 
operate  special-event  station  NQEWP  on 
June  1-2,  1985  (Harry's  Heydays!,  in  honor 
of  President  Harry  S.  Truman's  101  at  birth- 
day, from  near  the  old  Truman  farm  home 
in  Grand  view  MO.  The  station  will  be  on 
7235  and  1*235  UQRM),  The  limes  of 
operation  will  be:  June  1.  1700-2400  UTC; 
June  2,  0001-0400  UTC  and  1700-2200 
UTC.  A  commemorative  certificate  will  be 
available  for  a  9  x  12  SASE  and  33  cents 
postage.  OSL  to:  Southslde  Amateur  Ra- 
dio Club,  PO  Bo*  412.  Grandview  MO 
64030. 

COLUMBUS  OH 
JUN  2 

The  Battelle  ARC  will  sponsor  (he  fifth 
annual  Ohio  Hamfest  on  Sunday,  June  2, 
1985,  from  8:00  am  to  3:00  pm,  at  the  Gan- 
yard  building  on  the  Franklin  County  Fair 
grounds.  Columbus  OH  Admission  is 
S2.00  In  advance  and  £3.00  at  the  door.  Ta- 
bles are  $3.00  in  advance  and  £4.00  at  the 
poor.  Talk-in  on  146.37/.97.  For  advance 
sales,  send  an  SASE  to  Bill  Welch  W8LLU, 
396  Brevoort  Rd..  Columbus  OH  43214.  For 
more  Information,  call  Bill  W8LLU  at  <6t4^ 
261-7053  or  Kevin  WAflOHl  at  (614V766- 
5311 

PITTSBURGH  PA 
JUN  2 

The  3i st  annual  Breeze  Shooters  Ham- 
fest will  be  held  on  Sunday.  June  2,  1985. 
from  9:00  am  to  5:00  pm1  at  the  White 
Swan  Amusement  Park,  PA  Route  60 
(Parkway  Westh  near  the  Greater  Pitts- 
burgh International  Airport.  There  will  be  a 
flea  market  and  family  amusement  park. 
Sheltered  tables  are  available  by  advance 
registration.  Talk-in  on  14628^88  or 
29.000.  For  further  information,  contact 
John  Colbert  K3SDL.  1831  Highland  Ave- 
nue. Irwin  PA  15642:  (4l2)-863-5!67  eve- 
nings. 

HUMBOLDT  TN 
JUN  2 

The  Humboldt  Amateur  Radio  Club  will 
sponsor  its  annual  hamfest  on  June  2. 
1965.  from  8:00  am  to  4:00  pm.  at  Bailey 
Park.  22nd  Avenue.  Humboldt  TN.  Admis- 
sion is  $2.00,  Features  include  a  flea  mar- 
kel,  food,  parking  for  RVs  leiectriciiy 
provided,  water  close  by),  and  alternate 
activities.  Talk-in  on  .37^97.  For  more  In- 


formation, contact   Ed   Holmes  W4IGW. 
501  N,  16th  Avenue.  Humboldt  TN  38343. 

CHELSEA  Ml 
JUN  2 

The  Chelsea  Swap  and  Shop  wilt  be 
neid  on  Sunday.  June  2,  1965.  from  8:00 
am  to  2:00  pm,  ai  the  Chelsea  Fairground. 
Chelsea  Ml  Admission  is  $2.50  in  advance 
and  $3  00  at  the  door.  Children  under  12 
and  non-ham  spouses  will  be  admitted 
free.  Setup  begins  at  5:00  am.  Talk-in  on 
146.520  simplex  and  147,255  (Chelsea  Re- 
peater). For  more  information  or  advance 
tickets,  contact  William  Altenberndt,  3132 
Tfmberllne^  Jackson  Ml  49201. 

PRINCETON  IL 
JUN  2 

The  Starved  Rock  Radio  Club  will  spon- 
sor a  hamfest  on  June  2,  1985T  In  Prince- 
ton IL.  Admission  is  $2.50  in  advance 
(before  May  20)  and  $3.00  at  the  door,  VE 
exams  will  be  given  and  no  pre-regist ra- 
tion is  required.  For  exam  details,  send  a 
long  SASE  to  Denny  R.  Cftestney  KM9L, 
1212  Dogwood,  Bioommgton  I L 61701,  For 
complete  hamfest  m  form  at  ion,  contact 
W9MKS.  RFD  ffl.  Box  171.  Ogiesby  IL 
61348;  18 15>-667.48U 


BOWLING  GREEN  KY 
JUN  6 

The  Kentucky  Cotoneis  ARC  will  hold 
its  annual  hamfest  on  June  6.  1985.  begin- 
ning at  8:90  am,  at  the  Jaycee  PaviHon  fin- 
Sjrje  a/c}  on  the  So.  Kentucky  Fairgrounds, 
off  US  231  North,  Bowling  Green  KY.  Ad- 
mission is  S2-00  and  tables  are  $2.00.  Out- 
side setup  is  free.  Refreshments  W»M  be 
available.  Talk-In  on  146,85/25  For  more 
information,  contact  £d  Gann  N4HID,  445 
Etrod  Road,  Bowling  Green  KY  42101; 
(502)^43^911 

WtA  75TH  ANNIVERSARY 

The  Wireless  Institute  of  Australia,  the 
world's  first  radio  Society,  will  celebrate 
Its  75th  anniversary  during  1985,  The  WlA 
75  Award  will  be  avaifabie  during  the  pe- 
riod from  March  1.  1965,  to  December  31, 
1965,  To  qualify,  amateurs  (and  SWLs) 
need  to  contact  llog)  75  members  of  the 
Wi  A  A  contact  will  be  valid  only  if  the  WlA 
member's  individual  membership  number 
is  logged.  No  more  than  30  WlA  members 
may  be  logged  in  any  one  calls  ign  area- 
Send  a  log  extract  of  the  75  members  con- 
tacted and  $2-00  {Australian)  to  WlA  75 
Award  Manager,  Wireless  Institute  of  Aus- 
tralia, 412  Brunswick  Street,  Fitzroy  3065 r 
Victoria,  Australia. 
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USING  THE  AO-10  APOGEE  PREDICTIONS 

Apogee  predictions  for  the  month  of  May  are  provided  tor  three  sections  of  the  Unti- 
ed States:  Washington  DC  at  39N  77W,  Kansas  at  39N  95W,  and  California  at  38N  122W. 
Times  are  in  UTC  and  apogee  in  this  case  is  mean  anomaly  128  rounded  to  the  nearest 
whole  hour.  Use  the  chart  as  a  guide  <n  aiming  your  antenna,  then  f  ine-iune  the  azimuth  and 
elevation  values  to  peak  the  satellite's  beacon  signal.  If  you  require  more  accurate  orbital 
predictions,  contact  AMSAT  at  PO  Box  27.  Washington  DC  20Q44 

AMSAT-OSCAR  10  APOGEE  PREDICTIONS 

MAY  1985 


WASH 

KANSAS 

CALIF 

ORBIT 

DAY 

TIME 

AZ 

EL 

AZ 

l.l, 

AZ 

EL 

i^Mttn 

mmmmmm 

======: 

====== 

====== 

[«9(33=l 

z:  zz  zz  : 

1746 

I 

1500 

231 

26 

212 

36 

173 

43 

1748 

2 

1500 

224 

27 

204 

35 

166 

38 

1750 

3 

UOO 

212 

34 

189 

39 

151 

36 

1752 

4 

1300 

198 

39 

172 

41 

136 

31 

1754 

5 

1300 

190 

37 

165 

37 

133 

26 

1756 

6 

1200 

174 

39 

150 

34 

122 

19 

1758 

7 

1100 

158 

38 

137 

30 

112 

12 

1760 

8 

1000 

143 

34 

125 

23 

104 

4 

1762 

9 

1000 

139 

29 

122 

18 

1764 

10 

0900 

127 

23 

113 

10 

1766 

11 

0800 

117 

16 

104 

3 

1768 

12 

0800 

115 

10 

1769 

12 

1900 

2  52 

7 

1770 

13 

0700 

106 

3 

1771 

13 

1900 

247 

9 

1773 

14 

1800 

239 

18 

177  5 

15 

1700 

251 

7 

230 

27 

1777 

16 

1700 

245 

9 

222 

27 

1779 

17 

1600 

251 

5 

237 

18 

210 

34 

1781 

1* 

1500 

243 

14 

228 

26 

196 

39 

1783 

LSI 

1500 

237 

15 

221 

26 

188 

37 

1785 

20 

1400 

228 

24 

209 

33 

172 

39 

1787 

21 

1300 

217 

31 

194 

38 

156 

37 

1789 

22 

1200 

204 

37 

178 

40 

142 

33 

1791 

23 

1200 

196 

36 

171 

37 

138 

28 

1793 

24 

1100 

181 

38 

156 

35 

126 

22 

1795 

25 

1000 

164 

38 

142 

31 

116 

■ 

1797 

26 

1000 

159 

34 

138 

26 

115 

9 

1799 

27 

0900 

144 

31 

126 

20 

106 

1 

18G1 

28 

0800 

132 

25 

116 

13 

1803 

29 

0800 

129 

20 

115 

7 

1805 

30 

0700 

119 

13 

106 

0 

1807 

31 

0600 

U0 

5 

1808 

31 

isoo 

249 

5 

TTY  L 


•  II 


P 


Marc  I.  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Ptkesviiie  MD  21208 

I  know  it  might  seem  hard  1o  believe,  at 
least  it  is  tor  me,  but  this  month  marks  the 
end  of  the  eighth  year  of  ■RTTY  Loop,"  We 
have  covered  a  lot  of  ground  on  these 
pages,  and  If  all  is  well,  we  will  cover  more 
In  the  years  to  come.  But  before  I  gel  too 
deeply  Into  this  month's  offering,  1  just 
want  to  thank  all  of  you  for  your  support 
through  these  years.  Without  that  II  would 
not  have  been  possible. 

Well,  plunging  right  in.  I  have  a  letter 
here  from  Charles  E.  Heister  K3VDS  of 
Red  Lion  PA.  Charles  has  been  using  one 
Of  the  commercial  RTTY  adapters  for  a 
small  computer  and  is  looking  for  a  simple 
circuit  to  put  in  front  of  it  to  improve  the 
signal  capture. 

You  might  try  the  circuit  shown  in  Fig. 
1  which  is  adapted  from  the  input  section 
of  the  prize  winning  RTTY  tuning  indicator 
by  John  Langner  WB20SZH  which  was 
published  in  the  March,  1933,  Issue  of  73, 
I  have  looked  at  several  input  filters  that 
use  passive  coils,  active  filters,  and 
phase  locked  loops,  and  among  all  of 
them  I  tend  to  lean  toward  the  phase- 
locked  loop  for  applications  such  as  ihis. 
Audio  is  coupled  via  the  O.t-uF  capacitor, 
and  back -to-back  diodes  function  as  a 
simple  h  miter.  The  5k  potentiometer  is  ad- 
justed to  provide  the  best  capture  of  the 
signal,  and  the  output  should  be  a  clean 
square  wave  that  follows  the  original  input 
frequency. 

By  the  way,  the  regulated  0.2  volts 
shown  in  the  diagram  can  be  derived  from 
a  12- von  source,  both  positive  and  nega- 
tive, coupled  through  a  220-Ohm  series  re- 
sistor and  a  1N4735A  zener  diode  to 
ground,  oriented  tor  polarity.  These  ele- 
ments were  omitted  from  the  diagram  tor 
simplicity's  sake  on  the  computer-gener- 
ated schematic. 

Speaking  of  computers,  last  month  I 
meniioned  a  new  group  ol  computer  ac- 
cessories here  at  WA3AJR,  This  month,  I 
would  hke  to  tell  you  about  one  of  partic- 


ular interest  to  the  RTTY  crowd.  One  of  the 
biggest  problems  in  writing  RTTY  soft- 
ware for  tne  CoCo*  is  the  "bit-banger r"  se- 
rial port.  This  is  really  one  bit  of  a  PfA,  or 
parallel  port;  being  addressed  through  a 
time-wasting  loop  so  that  it  can  put  out 
one  bit  at  a  time.  While  this  is  flexible,  we 
did  a  similar  thing  in  a  RTTY  program  writ- 
ten  eight  years  ago;  it  does  prevenl  the 
CPU  from  doing  much  else  besides  input 
and  output  Enter  the  PBJ  2SP  PAK. 

Containing  a  6551  A  CI  A,  this  cartridge 
plugs  into  either  the  ROM  socket  or  a 
GoCo  expansion  bus.  such  as  the  Tandy 
Multi-Pack  or  the  PBJ  DC  Bus  (described 
last  month),  and  provides  two  true  serial 
ports.  These  ports  are  independently  ad- 
dressable under  Basic.  OS9.  or  any  other 
program  set  up  to  address  them  and  may 
be  configured  for  baud  rates  of  50  to 
19.200'  Word  length  can  be  five— that's 
right,  five— six.  seven,  or  eight  data  bits, 
wrth  all  common  panties.  Noi  only  that, 
but  setting  the  word  length  to  five  bits  en- 


ables a  stop-hit  setting  of  one  and  one- 
half  stop  bits.  Now  this  would  be  about 
ten  percent  (aster  than  "standard  Murray 
at  45.45  baud,  but  it  may  be  worth  a  look 
If  you  felt  tike  poichkymg.  you  could  even 
put  in  your  own  clock  to  run  at  a  nonstan- 
dard baud  rate  like  45.45' 

When  used  with  an  expansion  bus  like 
the  PBJ  CC  Busf  the  ports  may  be  config- 
ured to  generate  interrupts,  making  the 
design  of  a  sophisticated  terminal  pro- 
gram that  much  easier.  It  looks  very  hard 
to  beat,  and  it  adds  another  valuable  di- 
mension to  the  CoGo  owner's  station.  For 
Information,  be  sure  lo  contact  PBJ  at  PO 
Box  &13f  N.  Bergen  NJ  07047.  Direct  your 
Inquiry  to  Al  Alberto  and  tell  him  you  want 
to  know  about  the  CoCo  accessories  de- 
scribed in  "RTTY  Loop" 

You  all  have  been  a  vocal  lot  when  ii 
comes  to  your  preferences  and  the  like 
with  various  computers  on  RTTY.  This 
month  it's  the  CoCo's  turn.  OK,  owners  of 
TRS-8G  Color  Computers,  let  me  know 
what  you  are  doing.  What  kind  of  software 
are  you  running  on  RTTY,  how  do  you  like 
it,  and  what  else  would  you  like  to  see? 
Put  your  information  on  a  postcard  or 
short  note  and  send  it  to  me  at  the  above 
address. 
For  those  of  you  who  came  in  late,  I  am 
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compiling  this  information  for  most  ol  the 
popular  computers,  and  when  I  have  it  all 
together  it  will  be  published  here.  Given 
the  lead  time  of  this  column,  I  would  ex- 
peel  that  it  will  be  early  tali  when  I  will  give 
you  an  the  final  tatty.  Watch  for  it! 

Controversy,  controversy,  t  love  contro- 
versy1 Here's  a  little,  generated  by  a  letter 
from  Henry  Ross  of  Newton  MA.  Henry 
wrote  to  Heathkit  when  he  noticed  that 
their  new  HD-30G6  RTTY  Crossfire  Tuning 
Indicator  had  its  mark  and  space  indica- 
tors reversed  from  what  he  had  always  as- 
sumed was  a  "standard"  arrangement.  To 
wit,  the  Heathkit  unit  displays  a  "cross" 
type  of  tuning  pattern,  with  the  mark  sig- 
nal as  the  vertical  bar  and  the  space  as 
the  horizontal.  Henry  states  that  he  had  al- 
ways seen  the  mark  as  horizontal  and 
space  as  vertical,  and  asks  for  a  judg- 
ment. 

Well.  I  consulted  several  references, 
since  I  was  unaware  oi  a  standard  my  sett. 
You  know  what?  A  RTTY  handbook  pub- 
lished twenty  years  ago  does  show  the 
mark  as  the  horizontal  bar  and  The  space 
as  vertical,  but  another  RTTY  handbook 
from  about  ten  years  ago  shows  just  the 
reverse,  rust  like  the  Heathkit,  So,  sorry  to 
fudge,  but  I  guess  you  pay  your  money 
and  take  your  choice.  Whatever  you  grew 
up  with,  that's  what  Is  right  Sort  of  like 
cinnamon  and  sugar  versus  syrup  on  your 
trench  toast,  1  guess. 

I  am  continuing  to  put  together  ex- 
tracts, updates,  and  compilations  of  old 
columns.  With  eight  years  to  draw  from.  J 
do  have  a  tot  of  material  lo  draw  from.  A 
list  of  what  is  currently  available  can  be 
yours  for  an  SASE  mailed  to  the  above  ad- 
dress. Because  of  the  lead  lime  of  this  col- 
umn, it  would  be  foolish  of  me  to  try  to  list 
them  ail  out  here.  Who  knows.  I  might 
even  get  a  burst  of  energy,  or  find  some 
previously  forgotten  chunk  of  lime  and 
churn  a  few  more  out  Anyway,  let  me  hear 
from  you  if  you  are  interested 

You  know,  every  month  i  end  the  cot- 
umri  with  a  note  about  dropping  me  a  line 
on  this  or  that,  with  an  admonition  to  be 
sure  to  enclose  an  SASE  if  you  would  like 
a  reply.  Well,  I  know  that  postage  Is  going 
up,  and  we're  supposed  to  be  on  the  way 
to  becoming  a  paperless  society,  so  If  you 
like,  you  may  send  me  E-Mail  on  Compu- 
Serve, and  I  will  try  to  answer  you  when  I 
get  the  message.  Address  it  to  me,  with 
user  number  75038,2501.  And  enjoy  a  I  it  He 
chuckle  as  my  telephone  bill  climbs* 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  4 

hearing  a  weak  station  calling 
CQ  in  the  DX  part  of  the  band. 
It  was  a  W5  something  porta- 
ble. I  felt  foolish  calling  a  sta- 
tion where  I  didn't  know  the 
call,  so  I  made  it  short.  He 
came  right  back,  gaining  in 
strength.  I  began  to  get  more  of 
the  call— W5I  . .  W5IMW  porta- 
able...W5iMW  portable  C7  In 


Tiensin,  China! 

He  was  running  ten  Watts  to 
a  very  long  wire  and  I  was  the 
only  station  on  the  band.  We 
talked  for  about  fifteen  minutes 
and  then  he  said  J  was  fading 
and  other  signals  were  coming 
through.  An  hour  later  he  was 
calling  me  again—everyone 
else  had  faded  out  and  I  was 
still  going  strong. 

That  pattern  repeated  itself 


over  and  over.  Often  S9  +  DX 
ops  just  couldn't  hear  me.  If  I'd 
get  up  a  half  hour  earlier  in  the 
morning,  they'd  come  right 
back  with  wonder  at  my  signal 
into  the  south  Pacific. 

Alas,  after  I  got  out  of  college 
I  got  into  broadcasting  and 
lived  in  rooming  houses  and 
never  had  any  space  for  Twin- 
Threes.  OhP  I  had  a  rig  with  me, 
but  the  best  I  could  do  was  a 
twinlead  dipole  thrown  into  a 
nearby  tree. 

Not  to  write  a  discouraging 
word,  but  I  think  if  you  go  to  the 
trouble  to  build  a  Twin-Three 
antenna,  you'll  find  it  is  useless 
except  at  the  height  of  the  sun- 
spot  cycle.  Jts  angle  of  radia- 
tion  is  just  too  low  to  do 
anything  these  days. 

The  Twin-Three  was  invented 


by  John  Kraus  WSJ  K,  of  course. 
It  appeared  in  CQ  in  1945. 1  pub- 
lished it  again  in  the  late  50s  in 
CO.  I've  probably  published  it  in 
73,  but  it's  long  enough  ago 
that  I've  lost  track,  Jones  used 
to  have  it  in  his  Radio  Hand- 
book. Don't  worry,  when  the 
sunspots  come  back  ril  give 
you  the  dimensions.  I  remem- 
ber "em. 

You  know,  I've  often  wished  I 
had  a  location  where  I  could 
hang  a  75m  Twin-Three  an- 
tenna. What  a  signal  that  might 
put  out!  Of  course,  you  would 
have  to  find  4(MooMong  sup- 
port braces  for  the  ends.  It 
might  take  a  four-by-four  for 
that.  What  a  beaut  for  a  sweep- 
stakes  contest.  That  might 
work  even  in  the  low  sunspot 
number  times. 
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Chod  Harris  VP2ML 

Box  4881 

Santa  Rosa  CA  954Q2 

AMATEUR  RAOIO  IN  THE  USSR 

Politicians  in  the  United  States  have 
deep-seated  and  important  difference's  m 
opinion  with  their  counterparts  m  Ihe 
Union  of  Soviet  Socialist  Republics 
(USSR).  From  the  relative  importance  of 
the  individual  versus  the  state,  to  what  the 
other  side  claims  is  a  conspiracy  for  world 
domination,  it  is  hard  10  imagine  two  well- 
developed  countries  with  so  little  common 
philosophical  ground  However,  the  Rus- 
sians have  found  that  Ihe  many  benefits 
Of  a  domestic  amateur  radio  service  far 
outweigh  the  inherent  conflict  between 
the  freedom  of  the  individual  and  the 
power  of  the  state 

Specifically,  amateur  radio  provides  a 
cadre  of  self-trained  electronics  and  com- 
nications  technicians  at  Utile  or  no  cost 
to  the  State,  Russian  hams  also  provide 
some  measure  of  international  goodwill  to 
their  fatherland,  another  common  ground 
with  their  sworn  capitalist  enemies 

Bui  the  Russians  take  a  very  different 
view  of  ham  radio  than  do  United  States 
lawmakers  The  concept  of  individual  en- 
terprise and  initiative  is  discouraged  In 
Ihe  USSR,  m  favor  of  benefits  to  the  state. 
Somehow  the  Central  Radio  Club,  admin- 
istrator of  RadioSport  in  the  USSR,  has 
managed  to  balance  the  apparently  con- 
flicting  forces  oi  central  control  and  the 
uncontrollable,  individual  nature  of  ama- 
teur radio,  to  provide  a  healihy  amateur  ra- 
dio service  in  their  far-flung  country. 

In  an  effort  to  Increase  understanding 
between  our  Iwo  peoples,  let's  look  at  the 
amateur  radio  Service  In  the  USSR,  and 
then  perhaps  Share  some  of  our  amateur- 
radio  experiences  with  our  fellow  hams 
behind  the  iron  Curtain. 

Getting  an  amateur-radio  license  In 
Russia  takes  more  planning  and  prepara- 
tion than  getting  a  US  Novice  license  The 
basic  license  application  asks  for  consid- 
erably more  Information  than  that  re- 
quested on  the  FCC  Form  610.  Statements 
about  whether  the  applicant  has  ever  trav- 
eled outside  the  USSR,  details  of  any  crim- 
inal convictions,  and  Information  about 
military  service  are  only  part  of  the  appli- 
cation. A  complete  autobiography  Is  an- 
other requirement,  especially  including 
details  as  to  parents1  nationalities,  work- 
ing habits,  and  whether  or  not  the  appli- 
cant or  any  dose  relative  is  a  communist 
party  member  A  letter  of  reference  from 
one's  boss  at  work  (or  instructor  at  school) 
must  also  be  included-  Young  {14-16  years 
old)  aspiring  hams  need  parental  permis- 
sion to  apply  for  a  ham  license,  with  the 
parents  affirming  their  responsibility  for 
their  children's  actions.  (My  father  never 
would  have  signed  such  a  statement *)  Hie 
applicant  also  must  provide  four  p holo- 
graphs, a  copy  of  his  or  her  residence 
registration,  and  the  schematic  of  the  pro- 
posed receiver.  That's  right,  a  schematic 
of  the  radio.  There  aren't  any  Radio 
Shacks  or  amateurs-radio  stores  m  the 
USSR,  and  ail  amateurs  are  expected  to 
build  all  their  own  gear  from  scratch.  {It 
doesn't  work  out  this  way  in  practice,  as 
some  of  the  more  technically  inclined 
hams  do  much  or  all  of  the  actual  con- 
struction lor  some  of  (he  more  on-the-air 
oriented  amateurs,  but  the  Cenlral  Radio 
Club  does  assume  a  much  higher  level  of 
technical  expertise  lhan  the  FCC  does.) 


Once  the  application  has  been  reviewed 
and  approved,  the  amateur  is  allowed  to 
begin— to  receive  only! 

All  this  is  required  merely  to  get  a  Short- 
wave Listeners  Jtcense,  The  SWL  gets  a 
"cailsign"  based  on  the  republic  of  resi- 
dence and  the  local  radio  club  and  starts 
to  accumulate  G5L  cards.  Every  active 
DXer  has  received  a  handful  of  SWL  cards 
from  Russian  and  Eastern  European 
would-be  hams.  And  many  stateside  ama- 
teurs simply  file  them  in  the  circular  file- 
But  these  cards  mean  a  great  deal  to  the 
sender 

In  order  lo  move  up  to  an  operator's  ii 
cense,  the  budding  ham  has  to  SWL  for  a 
period  of  at  least  6  months,  and  probably 
longer.  He  (or  she)  must  accumulate  about 
500  QSL  cards.  Considering  me  terrible  re- 
turn rate  of  SWL  reports,  this  is  quite  a 
chore.  Fortunately,  fellow  Eastern  Bloc 
amateurs  survived  that  same  requirement 
and  are  usually  more  responsive  to  the 
SWL  request  than  stateside  hams,  who  all 
too  frequently  treat  SWL  cards  as  a  nui- 
sance. For  hams  In  several  countries, 
however,  these  cards  are  an  important 
stepping  stone  toward  a  full  amateur  li- 
cense. Consider  that  before  you  loss  that 
handful  of  Russian  SWL  cards  In  the 
trash, 

Once  our  would-be  amateur  has  amassed 
the  appropriate  number  of  QSL  cards,  he 
or  she  takes  an  oral  examination  and,  if 
successful,  gets  a  beginner's  cailsign 
The  new  amateur  has  transmitting  privi- 
leges on  BO,  40, 15.  and  10  meters,  but  at  a 
power  level  of  only  about  £5  Watts.  Note 
that  the  Russian  Novice  does  not  have  ac- 
cess to  20  meters,  a  restriction  shared  by 
stateside  Novices.  On  the  other  hand,  no 
knowledge  of  code  is  required  for  Ihe  en- 
try-level license. 

So  now  our  new  Russian  amateur  faces 
to  h  is  or  her  own  shack  and  starts-  sending 
"CO  DX?"  Mot  quite  yet.  As  in  the  US,  the 
amateur  needs  both  an  operator's  license 
and  a  station  tlcense  to  get  on  the  air  from 
an  individual  location  (QTH)  In  the  US.  the 
two  parts  of  the  amateur  license  are  on 
the  same  piece  of  paper,  and  the  applica- 
tion for  both  is  Form  610,  The  Russian 
amateur  actually  requires  two  permits  to 
sen±  one  to  build  Ihe  transmitter  {remem- 
ber: no  Yaesus  or  Kenwoods  In  the  USSR) 
and  yet  another  permit  to  operate  the 
transmitter?  Both  of  these  station  permits 
must  be  renewed  on  an  annual  basis 

For  those  amateurs  who  cannot  meet 
these  requirements,  or  who  cannot  afford 
the  cost  of  the  transmitter  or  component 
parts,  the  local  radio  cfufa  probably  has  a 
club  station. 

Even  with  an  individual  station  license 
in  hand,  our  new  Russian  amateur  is  not 
yet  prepared  to  talk  to  stateside  amateurs. 
Working  amateurs  in  capitalist  countries 
such  as  the  United  States  requires  yet  an- 
other permit.  In  addition  to  the  formal  ap- 
plication, the  amateur  wishing  to  expand 
his  or  her  DX  horizons  to  include  capitalist 
hams  needs  to  submit  a  copy  of  the  sta- 
tion logbook,  a  iist  of  contest  activities 
and  confirmation  of  " social  work."  ser- 
vices rendered  on  behaif  of  the  state. 

Our  budding  amateur  might  also  wish  to 
upgrade  the  Novice  license  to  a  higher 
class.  The  next  higher  license  class  in- 
cludes CW  privileges  on  20  meters,  as  well 
as  on  the  other  HF  bands,  but  it  does  not 
include  20-meter  phone  privileges.  The 
power  limit  is  also  higher  75  Watts,  The 
majority  of  Russian  amateurs  hold  this 
class  of  license. 


Certain  amateurs  hold  the  highest  class 
Russian  amateur  license,  which  carries 
full  privileges  On  an  bands,  all  modes,  with 
a  250*Watl  power  llmll,  (Some  of  the  club 
stations  approach  this  power  limit  the  way 
too  many  stateside  hams  do — as  a  lower 
limit!  Some  Russian  transmitters  have 
250-  Waft  driver  si  ages,  feeding  final  am- 
plifiers which  would  make  even  a  Califor- 
nia Kilowatt er  green  with  envy;)  Required 
qualifications  include  2000  OSOs,  activity 
in  six  contests  in  the  past  two  years,  20- 
wpm  code  receiving  and  18  sending  I  with- 
out error),  and  8  amateur-radio  awards 
earned,  Obtaining  this  highest  class  of 
Russian  license  seems  to  require  more 
than  amateur-radio  expertise.  Good  politi- 
cal connections  or  active  social  work  ap- 
pears 10  be  a  prerequisite  for  the  unlimited 
class, 

Whatever  the  class  of  license,  the  caJf- 
sign  of  the  Russian  ham  reveals  valu- 
able QTH  in  formation.  Unlike  the  United 
States,  where  the  number  of  the  c at t sign 
is  rapidly  losing  all  significance,  the  call- 
signs  in  Russia  are  issued  in  a  very  orderly 
fashion  and  indicate  tne  specific  oblast 
(local  political  unit)  of  the  operator.  The 
first  l e tier  of  all  regular  Russian  caJlsigns 
»s  R  or  U-  The  E-bfock  of  callSigns  is  allo- 
cated to  the  USSR  bul  is  restricted  to  spe- 
cial-event caUsigns  Tne  second  letter  of 
the  Russian  cahsign  always  Indicates  the 
republic  Of  the  operator  There  are  IS  sep- 
arate republics  in  the  Union  of  Soviet  So- 
cialist Republics,  each  wiih  its  own 
identifying  second  tetter-  For  the  most 
pari  these  letters  follow  ihe  prefixes  used 
before  the  May,  1984,  cailsign  reform  in 
Ihe  USSR  and  can  be  found  in  any  list  of 
amateur  countries.  The  cailsign  also  dif- 
ferent iates  club  callsigns  Irom  those  of  in- 
dividuals And  unlike  stateside  stations,  a 
Russian  ham  gets  a  new  cailsign  if  he 
moves  to  a  different  obtest.  (See  Ihe  May, 
1964.  "DX"  column  for  more  details  on  the 
Russian  cailsign  reform.) 

Working  the  Russian  Station 

One  of  Ihe  major  differences  between 
amateur  radio  In  Ihe  USSR  and  In  the 
United  States  concerns  freedom  of 
speech.  In  this  country  there  are  essen- 
tially no  restrictions  on  topics  which  can 
be  discussed  over  the  amateur  airways.  In 
fact,  even  amateurs  who  repeatedly  use 
foul  and  obscene  language  cannot  be  eas- 
ily driven  off  the  air,  as  certain  California 
repeater  operators  have  discovered.  The 
only  topics  actually  prohibited  on  the  am- 
ateur bands  are  those  subjects  which  are 
crimes  outside  the  field  of  amateur  radio. 
For  example,  you  are  not  allowed  to  plot  a 
robbery  over  the  local  repeater. 

Behind  the  Iron  Curtain,  freedom  of 
speech  has  a  vastly  different  meaning. 
The  Russian  amateur  rufes  specify  which 
topics  may  be  discussed  over  the  air, 
rather  than  listing  those  which  cannot  be 
discussed.  Russian  hams  must  limit  their 
QSOs  to  comments  about  their  individual 
stations  and  topics  directly  related  to  am- 
ateur radio.  Comments  about  politics,  re- 
ligion, and  other  sensitive  subjects  are 
expressly  prohibited.  Asking  a  Russian 
ham  if  QSL  cards  are  censored  gets  a  re- 
ply such  as.  "Weather  here  very  cofd  "  The 
previously  excellent  English  of  the  Rus- 
sian ham  seems  to  deteriorate  rapidly 
when  topics  other  than  amateur  radio  are 
broached.  It  is  important  to  keep  this 
restriction  in  perspective:  What  is  remark- 
able is  that  Russian  amateurs  may  con* 
verse  at  alt.  That  the  topics  of  conversa- 
tion are  restricted  seems  more  in  keeping 
with  the  highly  centralized  stale 

Once  you  have  made  contact  with  a 
Russian  amateur,  you'll  probably  be  look- 
ing for  a  DSL  card.  If  you  query  the  Rus- 
sian amateur  about  a  confirmation,  ne  will 


probably  respond,  "QSL  sure  via  Box  fi8. 
Moscow/'  In  keeping  with  the  centralized 
nature  of  amateur  radio  in  the  USSR,  all 
OSLs  must  pass  through  Box  68,  the  QSL 
address  of  the  Central  Radio  Club,  Just 
outside  the  city  limits  of  Moscow  If  you 
send  a  card  to  a  Russian  amateur,  it  must 
go  to  Box  88,  where  it  Is  sorted  and  for 
warded  to  the  appropriate  local  amateur- 
radio  club  for  distribution.  Any  prohibited 
items  would  be  removed  or  detached  at 
this  time:  money  ftjreen  stamps).  IRCs,  re- 
ligious tracts,  political  statements,  inde- 
cent cards,  etc.  The  Russian  amateur 
returns  your  QSL  in  the  same  manner  via 
Box  88. 

As  with  many  other  aspects  of  what  is 
considered  to  be  a  hobby  in  this  country, 
the  Russian  authorities  take  QSLmg  very 
seriously.  The  amateur  who  receives  a 
QSL  card  is  obligated  to  return  the  cour- 
tesy. Failure  to  respond  to  QSL  requests 
is  cause  for  loss  of  license.  Can  you  imag- 
ine a  similar  rule  in  the  Untied  Slates? 

Even  with  this  seemingly  rigid  rule,  get- 
ting a  QSL  card  for  a  contact  with  a  Rus- 
sian amateur  can  try  (he  patience  of  any 
amateur.  For  example,  during  sun  spot 
peaks  (alas,  not  now!)  many  of  the  low- 
power  Soviet  amateurs  work  around  the 
world  with  their  limited  gear.  The  higher- 
class  licensees  work  correspondingly 
more  stations,  greatly  increasing  the  QSL 
load  on  Box  68,  As  the  number  of  QSL 
cards  passing  through  Box  88  doubles 
and  triples,  the  sorters  and  forwarders  fall 
further  and  further  behind,  As  Ihe  sun- 
spots  start  to  fall  off,  the  QSL  bureau  man- 
agers begin  to  catch  up  with  the  backlog 
of  a  year  or  more.  Three  years  was  the  typ- 
ical wait  for  Russian  OSLs  after  the  last 
sun  spot  maximum,  with  some  notable  and 
welcome  exceptions.  18  months  to  two 
years  is  close  to  the  norm  for  Russian  con- 
firmations today,  but  you  may  find  quite 
prompt  service  during  these  days  of  fewer 
sunspots,  and  fewer  QSOs. 

Even  when  the  turnaround  time  through 
Box  SB  is  relatively  rapid,  another  snag 
slows  the  return  of  your  confirmation, 
Russian  cards  for  stateside  hams  are 
neatly  bundled  Into  brick-sized  packages 
which  cost  the  least  Lo  ship,  via  surface 
transportation,  of  course.  But  unlike  Just 
about  any  other  country,  the  Russian  QSL 
sorters  do  not  send  the  cards  directly  to 
the  appropriate  incoming  QSL  bureau  In 
the  States-  instead,  cards  for  every  call 
area  are  mixed  together.  These  bundles 
have  to  be  broken  apart  and  sorted  by 
hand  into  the  appropriate  divisions,  to  be 
forwarded  to  your  local  QSL  bureau.  This 
additional  sorting  step  adds  a  month  or 
two  to  the  already-long  process  of  getting 
a  Russian  QSL  card-  On  the  other  hand, 
the  Russians  must  go  though  Ihe  lengthy 
process  of  QSLing  via  Box  86  for  all  their 
DX  contacts;  you  only  have  to  put  up  with 
this  cumbersome  system  for  a  small  frac- 
tion of  your  OSOs. 

The  Central  Radio  Club  has  recently 
eased  the  restrictions  on  direct  QSLing  by 
Russian  amateurs.  The  Russian  hem  can  in- 
clude a  QSL  in  an  addressed,  stamped,  but 
unsealed  envelope,  to  Box  88  There  the 
card  wilt  be  checked  for  any  unauthorized 
enclosure,  sealed,  and  mat  led.  Some  Rus- 
sian amateurs  have  even  QSLed  direct*? 
with  stateside  amateurs,  but  the  process 
carries  its  risks.  More  than  one  Russian 
ham  has  lost  his  license  for  just  such  activ- 
ities. Unless  you're  an  expert  in  Soviet' 
American  relations,  stick  to  the  sK>w.  but 
safe,  method  of  QSLing  via  Box  88 

Radio  Contests  in  the  USSR 

The  Russians  take  their  radio  contests 
Wry  seriously.  The  very  name  of  the  Rus- 
sian amateur  service,  Radios  port,  sug- 
gests the  competitive  nature  of  amateur 
radio  in  Russia.  Soviet  stations  are  very 
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active  in  the  All  Asian  Contest  the  Radio* 
Sport  in  July  (of  course)  and  their  own 
equivalent  of  a  major  OX  test  the  GO  M 
contest  in  May  of  each  year.  COM  stands 
'0*  CQ-Mir.  which  translates  as  CO  Peace. 
Tills  24-hour  DX  contest  starts  about  2100 
UTC  on  the  second  Saturday  in  May 
(check  contest  listing  in  the  amateur-radio 
press  for  this  year's  dates  and  limesi  Rus- 
sian hams  wl  IJ  send  a  signal  report  and  go- 


last  number,  and  you  respond  with  signal 
repon  and  serial  number.  Contacts  with 
stations  on  another  continent  are  worth 
three  points,  those  with  different  coun- 
tries in  your  continent  are  worth  one.  Con- 
tact your  own  country  for  multiplier  credit 
Only.  Multipliers  are  countries  worked  per 
band.  Entrants  who  send  their  logs  to  Box 
8fl.  Moscow,  by  July  1  will  receive  a  badge 
signifying  Ihelr  participation  in  the  con- 


test,  Bus  span  entrants  in  theCO-M  contest 
are  requited  to  submit  logs;  failure  to  do 
so  can  result  In  toss  oi  license.  An  inter- 
esting wrinkle  to  the  contest  Onfy  those 
multipliers  backed  up  by  logs  are  valid.  If 
you  work  a  bunch  of  rare  countries,  but 
they  don't  submit  logs,  your  contacts  do 
not  count. 

Contacts  with  Russian  amateurs  can 
also  lead  to  some  attractive  awards.  Rus- 


sian "diplomas"  or  awards  range  from  an 
easy  Worked-AtJ-Conllnents  to  some  very 
difficult  wonXed-alhobiasts  awards.  Tor 
mote  information  on  these  awards,  send  a 
self  addressed  stamped  envelope  to 
USSR  TitfBits,  Editor  Tom  Frenaye  KiKi. 
Box  82,  Unionville  CT  06085.  A  subscrip- 
tion to  USSR  Tidbits  is  $6.00  for  six  issues. 
Thanks  to  Tom  fof  much  of  the  above  in- 
formation 


ETTERS 


[ 


LIDS  AND  KIDS 


Over  the  past  months  I  have  read  sev- 
era!  stories  in  different  amateur-radio  pub- 
lications regarding  the  poor  behavior 
some  amateurs  show  on  our  bands,  i  have 
run  into  a  few  of  these  myself,  but  on  Feb- 
ruary 11,  1985,  i  Heard  a  QSO  I  will  never 
forget 

I  happened  to  be  tuning  the  75-meter 
phone  band  at  about  3:00  pm  EST  when  I 
came  across  two  amateurs  from  the  1st 
call  district  conversing  on  3780  kHz  (they 
later  moved  up  to  381G  kHz}.  For  over  an 
hour  I  listened  lo  these  two  guys  bad- 
mouth  |ust  about  everyone  from  the  gov- 
ernment down  to  the  paperboy.  Foul  lan- 
guage was  the  order  of  the  day  (I  term  any 
language  not  allowed  on  TV  or  radio  as 
foul),  Women  were  referred  to  as  "broads" 
and  just  about  everyone  was  an  idiot,  in- 
cluding a  popular  amateur-radio  distribu- 
tor in  the  Philadelphia  area. 

Of  course,  this  OSO  wasn't  complete 
until  tt  contained  some  racial  Slurs.  But 
the  climax  came  when  they  agreed  ttut 
was  a  shame  that  Reverend  Jesse  Jack- 
son wasn't  aboard  his  former  campaign 
plane  when  It  crashed,  UNBELIEVABLE' 

Where  is  the  FCC  when  you  realty  need 
them?  It's  no  wonder  thai  a  certain  other 
amateur  would  net  answer  Ihelr  calls  to 
join  them,  He  knows  how  to  select  his 
friends!  These  two  fellows  called  so  many 
other  people  idiots  when,  in  tact  what 
they  needed  was  a  mirror. 

My  point  is  this.  How  can  we  lure  new 
oiood  into  our  ranks  when  people  like  this 
ret  reef  such  a  poof  Image?  All  a  newcomer 
has  to  do  is  tune  to  a  OSO  like  this  and  he 
*iil  think  that  amateur  radio  has  less  to 
offer  than  CB 

Final ly.  if  we  are  to  save  our  bands  from 
commercial  interest  s1  we  better  show  the 
FCC  that  we  have  a  belter  need  and  use 
tor  our  frequencies  than  these  two  lids 
did! 


John  R.  Schell  N3AB 
New  Tripoli  PA 


TOM  TOMS 


i  love  radio  communication  and  I'm 
going  to  get  my  Novice  license  in  a  couple 
of  weeks.  I  had  to  learn  Morse  code  (why  I 
don't  know};  I  hate  code  and  don't  expect 
to  use  It. 

I  wonder  why  you  like  to  keep  the  Morse 
code.  As  far  as  I'm  concerned,  the  code  la 
a  thing  of  the  past— It  is  the  same  thing 
that  the  Indians  used  to  pass  messages 
with  on  i heir  torn  loms.  The  code  is  out  of 
time, 

I  know  what  you  are  going  to  say:  If  we 
got  a  license  wrth  no-code,  the  ham  bands 
will  be  like  the  CB  band.  This  is  true. 

Let  me  explain  my  beliefs.  I'm  not  tor  a 


Novice  license  with  voice  privileges. 
Rather,  I'm  tor  a  Novice  test  with  tougher 
questions  and  no  code  requirement  which 
grants  you  the  privilege  to  use  CW  by  com- 
puter. 

One  thing  I  would  like  to  mention  is  thai 
nobody  seems  to  be  concerned  about  I  he 
proliferation  of  Japanese  products  on  the 
ham  market.  In  my  eyes,  this  is  worse  than 
the  no-code  license. 

R.  D'Amico 
Dixon  KY 

Bfessed  if  f  know  where  you  got  tne 
strange  idea  that  I  am  now  or  ever  have 
been  an  advocate  of  Morse  code.  Vm  the 
one  who  has  been  fighting  the  whole  idea 
the  hardest. 

There  Is  no  reason  to  believe  that  re 
moving  the  code  requirement  fs  going  to 
make  our  ham  bands  tike  CB.  We  stiff  have 
a  rather  strong  technical  and  rules  exam, 
which  should  do  the  job,  Japan  has  no- 
code  and  their  ham  bands  am  just  tine,— 
Wayne, 


CELLULAR  DIVISION 


You  are  no  doubt  aware  of  the  recent 
proposal  by  General  Electric  to  develop  In 
the  United  States  a  "Personal  Radio  Ser- 
vice" (PRS)  to  provide  ordinary  citizens  a 
workable  alternative  to  the  Citizens  Radio 
Service  and  the  vastly  more  expensive  cel- 
lular radio-telephone.  A  similar,  though 
surprisingly  less  versatile,  system  is  al- 
ready in  operation  In  Japan  and  is  evident- 
ly proving  extremely  popular. 

As  I  understand  GEs  proposal,  a  type- 
accepted  repeater  with  phone-patch  ca- 
pability would  operate  at  a  900-MHz  allo- 
cation, working  with  one  or  more  mobile/ 
portable  units  to  provide  radio  telephone 
capability.  There  being  no  proposed  re- 
striction on  antenna  height,  one  could 
erect  as  much  aluminum  in  the  air  as  the 
pocketbook  (or  zoning  board!]  would  al- 
low. The  anticipated  working  radius  would 
be  in  the  neighborhood  of  5-8  miles—  fully 
sufficient  for  80%  of  most  individual 
needs.  Frequency  selection,  signaling, 
and  identification  would  be  by  digital 
means  in  a  manner  similar  to  cellular  ra- 
dio-telephone 

Predictably,  this  proposal  has  met 
strong  opposition  from  corporate  inter- 
ests heavily  vested  in  cellular  radio-tele- 
phone that  feel  that  PRS  would  th  real  en 
development  of  cellular  radio.  They  state 
that  once  the  cost  of  mobile  hardware 
drops  under  (1,000  per  unit,  the  market 
will  "take  off"  This  overlooks  the  cost  of 
using  cellular  which,  al  present,  is  about 
$100  per  month,  far  beyond  the  reach  of 
most  persons.  PRS  nicety  fills  this  gap 
and  could  be  a  viable  system  with  wide- 
spread acceptance  it  the  cost  can  be  kept 


in  the  neighborhood  of  $500  for  both  a 
home  repeater  and  one  mobile/portable 
unit.  Absence  of  a  monthly  usage  fee  is 
another  very  favorable  factor. 

The  whole  situation  says  a  lot  about  the 
corporate  mindset  whereby  new  ideas  are 
perceived  as  a  threat  rather  than  an  oppor- 
tunity. My  personal  feeling  Is  that  manu- 
facturers should  be  considering  how  they 
might  market  such  systems  lo  make  a 
healthy  profit,  as  occurred  In  the  heyday 
of  both  amateur  radio  and  Citizens  Radio. 
This  would  require  them  to  rethink  their 
role  and  recognize  that  they  are  in  the 
business  of  selling  communications  rath- 
er than  selling  cellular-radio  or  CB  equip- 
ment. The  much-talked-about  "under 
Si, 000"  cellular  breakpoint  is,  in  my  opin- 
ion, not  going  to  amount  to  much  so  long 
as  the  cost  of  use  remains  high,  as  rt  very 
llkety  will  Industry  spokesmen  who  talk 
about  cellular  radio's  broad  acceptance 
and  who  are  in  decision- making  positions 
simply  do  not  have  a  realistic  grasp  of  the 
fact  that  the  average  person  must  appor- 
tion carefully  his/her  limited  funds.  These 
corporate  decision-makers  are  noi  "aver- 
age citizens, "  don't  earn  average  salaries, 
and.  therefore,  almost  Inevitably  make 
the  wrong  determination  as  to  how  the  or- 
denary  citizen  will  act!  But  I  am  straying 
from  the  point. 

I  wrote  to  Senator  Goidwater  stating 
that  corporate  opposition  might,  in  the  in- 
terest of  the  citizenry  in  general,  be  cir- 
cumvented by  a  grass-roots  program 
coupled  with  visible*  active  support  from 
within  government.  I  hope  that  he  may  be 
able  to  generate  some  interest  and  sup- 
port. 

There  Is  another  aspect  to  this  issue 
which  may  work  in  its  favor.  So  far  as  I  can 
determine,  PRS  would  be  an  "American" 
system:  developed,  marketed,  and  (at 
least  partially)  manufactured  by  an  old- 
line  US  firm.  General  Electric,  It  is  time 
that  a  technologically  up-to-date  product 
was  marketed  by  a  US  firm! 

We  hear  much  of  the  so-called  US  tech- 
nological edge  but.  in  fact  this  is  not  all 
there  is  to  the  Issue.  While  we  seem  able 
to  develop  new  concepts,  it  Is  In  the  areas 
of  manufacturing,  marketing,  and  getting 
the  practical  result  of  those  ideas  in  the 
hands  of  users  that  we  fall  woefully  short, 
Many  new  products  conceived  on  these 
shores  have  been  put  Into  service  and 
have  reached  maturity  In  Japan  and  Eu- 
rope while  languishing  in  endless  litiga- 
tion fn  the  United  States, 

This  communications  era  should  en- 
compass all  citizens,  not  just  those  with 
technical  credentials,  corporate  backing, 
or  large  amounts  of  money!  PBS  ad- 
dresses a  genuine  need  and,  I  believe, 
would  in  no  way  dilute  the  growth  of  cel- 
lular radio  or  radio  common-carrier  ser- 
vices. It  is  time  we  had  a  workable  alter- 
native to  the  obsolescent,  interference- 
plagued  Citizens  Radio  Service.  In  my 
Opinion,  GE  was  wrong  to  withdraw  Its 
proposal  in  face  of  corporate  opposition. 
Don't  we  believe  in  competitive  free  enter- 
prise, or  do  we  merely  pay  it  lip  service?  It 
is  up  to  farsrghted,  influential  individuals 
and  organizations  to  make  this  issue  visi- 
ble in  a  meaningful  way  to  the  public  so 


that  we  can  eventually  adopt  the  sen/ice 
proven  so  successful  in  Japan. 

Thomas  L  Stewart  K9UQ 
Champaign  IL 


DEAR  JON 


] 


This  Is  in  reference  to  Jon  Dan  ford's 
(KA03GV)  comments  under  the  heading 
"No  Encouragement"  that  appeared  in  the 
March,  19B5,  issue  of  73, 

I  would  like  to  state  that  the  local  ham 
Club,  with  its  seventy  plus  membership,  is 
a  very  diverse  and  talented  group.  It  In- 
cludes technicians,  operators,  antenna 
builders,  experimenters,  DXers,  computer 
enlhusiasts and,  most  important  of  all.  the 
club  is  into  emergency  communications  in 
a  big  way  with  its  emergency-operations 
center  operated  in  conjunction  with  the 
city  civil-defense  director,  tf  it  has  to  do 
with  hamming,  this  club  has  it1 

One  must  be  approachable  and  step 
forward  and  seek  out  those  in  the  club 
with  his  or  her  Inlerests.  It  Is  there  for  Ihe 
asking,  and  had  Jon  sought  out  help  It 
would  have  been  freely  given.  In  fact, 
Doyle  (WBSOM),  who  helped  Jon,  is  a 
highly  regarded  member  of  the  local  club. 
If  Jon  had  only  discussed  his  feelings  with 
the  club  president,  his  wishes  would  have 
been  brought  before  the  club.  I  can  assure 
him  he  would  then  have  received  more 
help  and  encouragement  than  he  could 
have  used. 

Our  current  president  is  a  retired  broad- 
cast engineer  and  is  a  builder  and  experi- 
menter. The  local  club  abounds  with  hams 
who  help,  encourage,  and  support  new 
hams  and  those  who  want  lo  become 
hams  In  any  way  possible. 

When  election  time  rolls  around  again,  I 
would  encourage  Jon  to  step  forward  with 
his  new-found  knowledge  and  ability  and 
seek  office.  The  club  is  always  seeking 
new  leaders.  It  Is  much  easier  to  tear 
down  a  club  than  build  iff 

Jay  C  Lowe  KAtRKR 
Joptin  MO 


(SIC) 


] 


Alter  reading  your  "Never  Say  Die"  and 
"Letters"  colloms.  I  have  found  your  mag- 
azine  a  complete  insult  to  amateur  radio. 
And  will  not  buy  or  read  your  trash.  Any- 
one who  is  for  allowing  no  code  test 
should  be  sent  sua  oh  I  to  11  meters  for 
life. 

Then  you  go  on  to  say  at  each  renewal 
time,  up  the  code  requirement  5  wpm 
(URS  should  be  20  unit r J  rale) 

Old  indJan  say,  white  man  you  got  fork 
tongue. 

And  by  the  way  I  am  on  the  radio  myself. 
And  Ihe  code  Is  a  real  dog  wermler  for  me, 
but,  It  keeps  the  riff-raff  out,  and  on  1 1  me 
ters.  you  might  fool  the  new  hams  but 
once  they  read  for  awhile  they  will  catch 
on. 

Hope  to  see  you  go  broke 

p,S-  Bet  you  donTt  have  the  brass  (o> 
fa  fed]  to  print  this,  do  yaffil 

J    Bowen  K860XN 
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PoNTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
AtcoNJ08004 

INDIANA  MONTH  OF  MAY 

CONTEST 

Starts:  0000  UTC  May  1 

Ends:  2400  UTC  May  31 

The  objective  ts  to  be  the  first  non-lnd!* 
ana  station  lo  work  500  Indiana  contacts, 
or  the  Indiana  station  reporting  the  mosi 
conlacts  Stations  may  be  worked  once 
per  band  per  mode.  No  cross  mode,  30-me 
Ter.  or  repealer  contacts  are  allowed.  All 
entries  musi  be  single  o  per  at  Of  only. 

This  is  a  fun  event  designed  to  promote 
conlacts  between  Indiana  hams  and  the 
rest  of  the  world  The  contest  is  being 
sponsored  by  Ihe  Southern  Indiana  QRP 
Group  to  promote  and  encourage  HF  op- 
eration m  Indiana, 

EXCHANGE; 

RSfT),  name,  and  state,  province,  coun- 
try, or  IN  county 

AWARDS 

Certificates  to  the  top  33  non-IN  and  (op 
33  IN  stations-  Endorsements  for  all  SSB. 
CW,  QRP  i&  Watts  or  less  PEP},  and  others 
if  warranted  by  entries  received.  Special 
cert  si  re  ate  to  any  station  working  at)  92  IN 
counties;  any  IN  station  achieving  WAS, 
WAG,  DXCC;.  and  any  N  ov  ice/Tec  hnie  I  an 
station  reporting  33  or  mor&CW  contacts, 
Certificates  will  be  awarded  to  Ihe  33  non- 
IN  stations  reporting  the  most  QSOs  with 
IN  stations  if  less  than  33 entries  reporting 
500  contacts  are  received,  Date  and  time 
(UTC)  of  Last  contact  wilt  be  used  to  break 
ties. 

ENTRIES 

Send  copy  of  log.  dupe  sheet  (200  or 
more  QSOs),  and  score  sheet.  Business' 
size  SASE  for  return  mal I Ing  of  results/cer- 
tificates appreciated.  Logs  must  be  re- 
ceived by  June  30  Official  score  sheet 
(optional)  and  IN  county  award  check  I  is  = 


available  for  SASE.  All  Fogs  and  inquiries 
should  be  addressed  to:  Russ  Ryle 
N9DHX,  Southern  Indiana  QRP  Group.  PO 
Box  2466.  Bloomington  IN  47402 


FLORIDA  QSO  PARTY 
1400  to  1900  UTC  May  4 
0001  to  0500  UTC  May  5 
1500  to  2300  UTC  May  5 

This  is  Ihe  19th  annual  Florida  QSO 
Party  sponsored  by  Florida  Skip,  All  ama- 
teur bands  may  be  used,  160  through  2 
meters.  All  stations  will  separate  phone 
and  CW  logs:  phone  and  CW  are  separate 
contests.  A  station  may  be  worked  once 
on  each  band  on  each  mode.  Neither 
crossband  nor  crossmode  conlacts  will 
count  for  contest  credit.  Florida  stahons 
may  work  other  Florida  stations  for  con- 
l est  points  only.  Out-of-state  stations  may 
not  work  each  ether  for  contest  credit, 
Conlacts  made  on  repeaters  do  not  count 
for  credit 

Florida  stations  will  be  divided  Into  two 
classes-  Class  A  stations  are  those  oper- 
ating portable  or  mobile  on  emergency 
power  and  running  100  Watts  or  less  out- 
put inside  Florida  but  outside  of  their 
home  counties  Ciass-B  stations  are  all 
Other  stations  operating  in  Florida.  En- 
trants may  be  single  operator  or  multksp- 
erator  and  this  must  be  indicated  on  the 
summary  sheet. 

Each  entrant  agrees  to  be  bound  by  the 
provisions  of  the  contest  announcement. 
Ihe  regulations  of  the  applicable  licensing 
authority,  and  the  decisions  of  the  f  towtfa 
Skip  Contest  Committee,  which  are  final, 

EXCHANGE 

Florida  stations  send  RSH1  3^d  county 
of  operation  Others  send  RSfT)  and  US 
state,  Canadian  province,  or  country. 

FREQUENCIES: 

Phone  — 3945,  7279,  14279.  21379. 
28579t  50,2.  146.52.  CW— 3555.  7055, 
14055.  21055,  28056. 


c/ 

May  1-31 

\LENDAR 

Indiana  Month  of  May  Contest 

May  4-5 

Florida  QSO  Party 

May  4-5 

Late  Spring  QRP  SSB  Activity  Weekend 

May  16-20 

Michigan  QSO  Party 

May  28-29 

CLARA  Ac/Dc  Mystery  Conies  1 

Jun  8-9 

Worldwide  South  America  CW  Contest 

Jun  8-9 

ARAL  VHF  OSO  Party 

Jun  22-23 

AftRL  Field  Day 

Jul  1 

CARF  Canada  Day  Contest 

Jul  13-14 

lAflU  Radios  port  Championship 

Jul  20-22 

CO  VHF  WPX  Contest 

Aug  3-4 

ARRL  UHF  Contest 

Aug  17-18 

New  Jersey  QSO  Party 

Aug  17-18 

SARTG  Worldwide  RTTY  Contest 

Sep  14-15 

ARRL  VHF  QSO  Parly 

Sep  14-16 

Washington  OSO  Party 

Sep  28-29 

Late  Summer  QRP  CW  Activity  Weekend 

Oct  5*6 

ARRL  QSO  Party-CW 

Oct  12-13 

Rio  CW  DX  Contest 

Oct  12*13 

ARRL  QSO  Party— Phone 

Oct  lfr-20 

ARRL  Simulated  Emergency  Test 

Nov  2-3 

ARRL  Sweepstakes— CW 

Nov  16*17 

ARRL  Sweepslakes— Phone 

Dec  7-6 

ARRL  160-Meter  Contest 

Dec  14*15 

ARRL  to  Meter  Contest 

SCORING: 

Florida  stations  count  one  point  per 
OSO  with  out -of  stale  or  oiher  Florida  sta 
lions,  Multiplier  is  the  sum  of  stales  {49 
masO,  provinces  |12  max-K  and  DX  coun 
tries  (27  max.)  actually  worked;  maximum 
mulllplier  is  88,  Others  coun!  2  points  per 
OSO  with  each  Florida  station.  Multiplier 
Is  the  number  of  different  Florida  counties 
worked  (67  max.K  Pinal  score  is  the  prod- 
uct of  QSO  points  and  the  multiplier. 
Class- A  stations  on/y,  mutt  I  ply  scone  by 
1  5  to  obtain  final  total. 

AWARDS: 

Certificates  lor  phone  and  CW  to  the 
lop  single-operator  contestant  in  each 
state,  province.  DX  country,  and  each  Flor- 
ida county  Multi-operator  winners  will 
receive  certificates  as  activity  justifies. 
There  are  also  5  plaques  to  be  awarded  as 
follows:  high  single  operator  In  Florida 
and  out-of-state,  CW  and  phone,  and  to 
the  Florida  club  with  the  nighest  aggre- 
gate score.  This  year  there  Is  no  minimum 
number  of  contacts  to  be  eligible  for  a  cer- 
tificate. 

EfiTRiES: 

Phone  and  CW  entries  are  to  be  sepa 
rated!  Along  with  legible  logs  In  chrono- 
logical order,  a  summary  sheet  Is  required 
with  each  entry,  The  summary  sheet  must 
contain  score,  number  of  QSOs,  multi- 
plier, station  caltsign.  entry  class  and 
number  of  Florida  counties,  power  source 
for  Class  A  entries,  county,  state,  prov- 
ince, country  or  region  of  operation,  can- 
signs  of  all  opera lors'loggers  il  multi-op. 
name  of  ctub  if  part  of  a  club  aggregate 
score,  name  and  address  typed  or  printed 
in  block  letters,  and  a  signed  declaration 
that  all  rules  and  regulations  have  been 
observed.  All  stations  making  more  than 
200  QSOs  must  also  include  a  dupe  sheet 
Sample  summary  and  fog  sheets  are  avail- 
able for  an  SASE  from  the  QTH  below. 

At  the  discretion  of  ihe  contest  commit- 
tee, stations  anoVor  operators  may  be  dis- 
qualified for  improper  reporting,  excessive 
dupes,  errors  in  multiplier  lists,  unread- 
able logs,  obvious  cheating,  etc  All  en- 
(riesmust  be  received  on  ot  before  June  3. 
Mall  all  entries  lo:  Florida  Skip  Contest 
Committee,  c/o  North  Florida  Amateur  Ra- 
dio Society,  PO  Box  9673,  Jacksonville  FL 
32208. 


G-ORP-CLUB 

LATE  SPRING  QRP  SSB 

ACTIVITY  WEEKEND 

0900  to  2300  UTC  May  4  and  5 

All  radio  amateurs  interested  in  QRP 


am  invited  to  take  pan  In  the  club's  activ- 
ity No  special  exchange  informal  ion  was 
mentioned  in  the  Information  provided  by 
Ihe  club.  The  operating  schedule  for  each 
day  is  as  follows  0900- tlTO  UTC  -  l428Sf 
212B5H8&S5,  1100--J300  -  3600/7090, 
1300-1700  -  1 4285/21 2S5^88fl5.  1700- 
1900  -  3690/7090,  1900-2100  -  14285, 
2100-2300  =  3690/7090 

Reports  on  the  activity  or  requests  for 
membership  details  should  be  sent  to 
Fred  Garratl  G4HOM,  47  Til  ahead  Close. 
Druids  Heath.  Birmingham,  Bi4  5LT,  En- 
gland 

In  addition  to  special  activity  periods, 
members  of  the  G-ORP-CLUB  have  a 
weekly  activity  period  on  Sundays  be- 
tween 1100  and  1230  and  again  from  1400 
to  1530  on  the  international  QRP  frequen- 
cies, and  on  Wednesdays  on  3560  CW 
from  2000  local  time  (UK  and  Western  Eu- 
rope). 


MICHIGAN  QSO  PARTY 
1800  UTC  May  IB 

to  0300  UTC  May  19 
1100  UTC  May  19 

to  0200  UTC  May  20 

This  year's  QSO  party  will  be  sponsored 
by  the  Oak  Park  ARC.  Phone  and  CW  are 
combined  into  one  contest.  Michigan  sta- 
tions can  work  Michigan  counties  for  mul- 
tipliers. A  station  may  be  contacted  once 
on  each  oand-'mode.  Portable/mobiles 
may  be  counted  as  new  contacts  each 
lime  they  change  counties 

EXCHANGE: 

RSfTl,  OSO  number.  QTH  as  state,  coun- 
try, or  Michigan  county. 

FREQUENCIES: 

Phone— !Bt5<  3905.  7280,  14280.  213B0. 
28580.  CW-1B10,  3540,  3725,  1035,  7125. 
14035,  21035,  21125,  26035,  28t25  VHF- 
50.125,  145  025,  146,52, 

SCORING 

Multipliers  are  counted  only  once  Mich- 
igan  stations  score  1  polnl  per  phone 
OSO,  2  points  per  CW  QSO,  and  mulliply 
QSO  points  by  the  loial  number  of  states, 
countries,  and  Michigan  counties.  KL7 
and  KH6  count  as  states;  VE  counts  as  a 
country.  Maximum  multiplier  Is  85 

Others,  take  OSO  points  times  the  total 
number  of  Michigan  counties  QSO  points 
are  i  point  per  phone  QSO,  2  points  per 
CW  QSO.  and  5  points  for  each  ciub-sta- 
tion  contact  with  W8MB-  Maximum  multi- 
plier ts  83. 

VHF -only  entries:  same  as  above  except 
multipliers  per  VHF  band  are  added  to- 


wM&M 


NEWSLETTER  OF  THE  MONTH 

One  of  the  most  professional  newsletters  we  have  seen  in  a  long  time  Is  (he 
BirmingHAM,  from  the  Birmingham  Amateur  Radio  Club-  II  looks  like  a  liny  mag- 
azine. In  fact*  the  staff  is  large  enough  to  support  a  Ml -sized  publication*  Along 
with  Editor  Fay  Burt  KA4V1K,  the  masthead  lists  seven  columnists,  one  photog- 
rapher, and  several  editorial  assistants. 

The  result  of  all  this  input  Is  an  incredible  wealth  of  information  packed  into 
each  issue,  And  the  photos— the  last  issue  haO  thirty*  But  the  BtrmingHAM  is 
not  just  a  bunch  of  pretty  pictures.  Fay  Plena s  everything  together  to  create  a 
consistenity  informative  journal.  To  Fay,  ihe  staff,  and  me  401  members  ot 
BARC,  we  extend  our  congratulations 

To  enter  your  club's  newsletter  In  73' s  Newsletter  of  Ihe  Month  Contest  send 
it  to  ?3<  60  Pine  Street,  Peterborough  NH  03456,  Attn:  Newstetter  ot  the  Month. 
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gether  for  total   multiplier.   No  repeater 
contacts  are  allowed, 

AWARDS: 

Plaques  to  Michigan  entries  with  high 
multi-operator 'single  transmitter  score, 
high  Michigan  score,  higti  Michigan  (Up- 
per Peninsula*  score,  high  aggregate  c 
score,  high  VHF-only  (100  QSOs  mini- 
mum),  high  mobile,  and  high  out-of-state 
Certificates  to  high  score  in  each  county 
with  a  minimum  of  50  QSOs.  Out-of-state 
certificates  for  high  score  in  each  state 
and1  country 

ENTRIES: 

A  tog  and  summary  sheet  are  requested 
showing  the  scoring  and  other  pertinent 
information,  name  and  address  in  block 
letters,  and  a  signed  declaration  that  all 
rules  and  regulations  have  been  observed. 
Michigan  stations  Include  club  name  for 
combined  club  score.  Party  contacts  do 
not  count  toward  the  Michigan  Achieve- 
ment Award  unless  one  fact  about  Michi- 
gan Is  communicated.  Members  of  the 
Michigan  Week  QSO  Party  Committee  are 
not  eligible  lor  Individual  awards.  Deci- 
sions of  the  contest  committee  are  final, 
Results  will  be  final  on  July  30  and  will  be 
mailed  to  all  entries.  Mailing  deadline  is 
July  1.  Mail  entries  to;  Mark  Shaw  KBED, 
3810  Woodman.  Troy  Ml  48064. 


MICHIGAN  ACHIEVEMENT 

AWARD 

This  will  be  the  27th  year  that  hams 
have  had  their  own  program  to  publicize 
Michigan  and  its  products.  Just  as  for  the 
past  years,  the  Governor  will  award 
Achievement  Certificates  to  hams  who 
take  part  in  telling  the  world  of  Michigan  s 
unlimited  resources,  opportunities,  and 
advantages,  Certificates  are  awarded  On 
the  following  basis: 

1.A  Michigan  ham  submits  log  infor- 
mation and  names  and  addresses  (if  pos- 
sible)! of  15  or  more  contacts  made  to  out- 
of-state  or  OX  hams  with  information  re- 
garding Michigan. 

2.  An  Qui  o!  stale  ham.  including  any 
Canadian,  submits  log  information  and 
names  and  addresses  (if  possible?  of  a! 
least  5  Michigan  hams  who  relate  facts  to 
him  about  Michigan. 

3.  A  foreign  ham.  excluding  any  resi- 
dent of  Canada,  submits  the  call  letters 
and  name/address  plus  log  information 
for  at  least  one  Michigan  ham  who  has 
told  him  about  Michigan. 

Only  QSOs  made  during  Michigan 
Week.  May  18-25.  will  be  considered  valid 
All  applications  lor  certificates  must  be 
postmarked  by  July  1  and  mailed  to  Gov 
emor  James  Bl a nc hard,  Lansing  Ml  48902. 


CLARA  AC/DC 

MYSTERY  CONTEST 

Starts:  0000  UTC  May  28 

Ends:  0000  UTC  May  29 

The  contest  is  open  to  all  YL  and  OM 
amateurs  as  well  as  SWLs.  Each  CLARA 
station  may  be  worked  twice,  once  on  CW 
and  once  on  phone,  or  same  mode  on  two 
different  bands.  All  contacts  must  be 
made  in  accordance  with  operator  and 
station  license  regulations  No  net  or  Itst 
operations,  no  crossmode  con  tacts,  no  10- 
or  2-meter  repeater  contacts.  Three  un- 
identified "mystery*  stations  will  be  oper- 
ating during  the  contest 

EXCHANGE: 

Name,  serial  number  starting  with  D0 1, 
RSrJ),  QTK  and  whether  or  not  a  CLARA 
member. 

FREQUENCIES: 

Phons-3775,  3900,  7150,  I4l60r  14260, 
2 1300,  28488.  28588.  CW— 3690.  7035, 
14035,21036,28035. 

SCORiNQ: 

For  the  base  score,  CLARA  members 
Score  1  point  per  contact  with  no n mem- 
bers (whether  OM  or  YLJ,  2  points  per  con 
lact  with  CLARA  members,  and  3  points 
for  each  CW  contact,  Nonmembers  score 


2  points  for  each  CLARA  contact,  3  points 
for  CW  contacts.  All  multiply  the  base 
score  by  the  number  of  Canadian  prov- 
Incesrterritories  worked  tor  the  tola! 
score.  The  contest  manager  win  add  10 
points  to  the  base  score  of  each  log  for 
every  'mystery 'station  contacted, 

AWARDS: 

CLARA  members  are  eligible  tor  the  Tst 
place  CLARA  Gup  and  certificate  or  the 
2nd  o lace  certificate.  Nonmembers  wilt  re- 
ceive a  plaque  for  1st  place,  and  certifi- 
cates for  2nd  place.  1st  SWL  and  1st  DX. 
All  logs  submitted  are  eligible  for  the  mini 
prize  drawing  as  well 

ENTRIES: 

A  single  log  entry  must  show  date/ 
lime  (UTC),  band,  mode,  call  sign  worked, 
report  and  serial  number  sent,  report  and 
serial  number  received,  name  of  operator 
of  station  worked,  QTH,  and  points 
claimed.  Logs  must  be  signed  and  show 
full  name,  callsign  and  address  of  opera- 
lor,  and  final  score  (points  claimed  not  In- 
cluding mystery  stations),  Logs  must  be 
legible,  no  carbon  copies,  and  no  logs  will 
be  returned-  Decisions  of  Ihe  contest  man- 
ager will  be  final.  Logs  must  be  received 
by  the  contest  manager  before  July  15.  Ad- 
dress entries  fo:  Muriel  Foisy  VE7LQH. 
RR#1.  Pender  Island,  BC.  Canada  VON 
2M€ 


E  MY  GUEST 


WAXING  PHILOSOPHIC 

Of  all  the  many  exciting,  exotic,  and  en- 
joyable aspects  of  amateur  radio,  Ihe 
most  satisfying  of  all  may  very  well  be  phi- 
losophy An  incongruity,  you  say?  Per- 
haps, but  bear  with  me  for  a  few  minutes 
and  think  about  II  as  I  explain. 

My  recent  change  of  careers  has  given 
me  the  latitude  to  pause  and  reflect  upon 
amateur  radio  not  only  as  a  technical 
hobby  and  public  service,  which  It  cer- 
tainly is.  but  as  a  social  mechanism  which 
needs  maintenance  every  bit  as  much  as 
the  equipment  the  hobby  requires.  Why 
did  any  of  us  pursue  this  hobby  in  the  first 
place?  To  communicate,  yes,  but  I  submit 
thai  most  of  us.  particularly  those  li- 
censed since  about  i960,  chose  amateur 
radio  because  we  simply  wanted  not  to  be 
left  out  We  needed  to  participate  in  the 
conversations  we  heard  on  the  air. 
Whether  it  was  CW  or  AM  made  no  differ- 
ence We  felt  left  out-  Many  of  us  were 
SWLs  of  varying  degrees  of  seriousness, 
This  of  course  made  us  feel  more  inti- 
mately a  pa/1  of  a  much  larger  and  more 
interdependent  world.  Broadening  our  ho- 
rizons, expanding  our  interests,  and  mak- 
ing us  into  international  citizens  is  what 
amateur  radio  has  always  been  able  to  do 
most  easily,  If  we  let  It  happen.  The  prob- 
lem is  how  to  make  it  happen. 

Whether  it  be  technological,  social,  or 
economic  progress,  in  one  way  or  another 
our  fellow  hams  have  always  been  In  the 
vanguard.  We  have  In  recent  years  be- 
come stagnant  In  terms  of  social  or  eco- 
nomic usefulness.  Rarely  do  we  seem  to 
be  In  the  forefront  of  new  technological 
breakthroughs  or  on  the  cutting  edge  of  vl- 
tat  social  issues  This  is  not  to  say  we  can- 
not once  more  regain  the  vibrancy  which 
the  hobby  heid  In  the  past  We  have  only 
to  regain  the  technical  expertise  and  con 
versa  lionet  ability  that  seems  to  have  de- 
teriorated over  the  last  Iwenty  years  or  so. 


Guest  Editorial  by  Edward  Kesster  WQ4MJF® 

The  pessimists  believe  that  the  opera- 
tors who  rant,  rave,  swear,  and  jam  out- 
number the  rest  of  us.  A  casual  listener  on 
most  bands  would  hear  discussions  of 
this  sort  of  behavior  and  think  the  worst 
What  we  must  remember  is  that  the  ten  to 
twenty  folks  doing  the  discussing  are 
probably  referring  to  one  episode  or  per 
son.  It  is,  however,  unfortunate  that  even 
a  single  episode  should  occur,  From  lis- 
tening to  some  older  hamsr  one  would 
think  that  this  type  of  behavior  Is  a  rela- 
tively recent  phenomenon.  We  know  bel- 
ter! I  distinctly  remember,  as  a  listener  m 
1962,  a  W&  and  Wi  on  75  phone  explaining 
how  all  of  our  problems  were  caused  by 
Jews,  blacks.  Catholics,  Kennedy,  the 
Post  Office,  and  God  only  knows  who 
else  White  I  did  not  care  for  their  philoso- 
phy, it  stirred  me  enough  to  wani  my 
ticket  I  did  not  want  to  be  left  out  again. 
The  good  old  days  were  never  any  better 
than  they  are  now  in  this  respect. 

So.  before  we  decide  that  (he  world  and 
amateur  radio  are  going  to  hell  in  a  hurry, 
let's  adopt  a  philosophy  of  finding  some- 
thing good  in  our  fellow  hams  and  striving 
to  emulate  them. 

For  instance,  do  contests  just  burn  yog 
up?  Are  you  one  of  the  group  that  com- 
plains about  Ihe  wasted  spectrum  and 
time?  Or  are  you  envious  of  the  operators 
who  buy  the  megabuck  station  in  order  to 
participate  in  contests?  It  really  makes  no 
difference  The  contests  will  be  there,  like 
them  Or  not.  You  may  as  well  try  one.  Met 
for  the  score,  but  as  a  courtesy  to  the  op 
erators  who  are  In  it  for  the  sport  and  the 
score.  I  had  heard  for  many  years  of  the 
perfunctory  nature  of  the  contest  QSO 
While  admittedly  ihey  are  very  brief  (If  Is  a 
contest),  they  can  be  very  friendly  Pa  it  id- 
paling  in  Ihe  1985  World  SSB  Champion- 
snip  on  both  40  and  75  meters,  i  was 
pleasantly  surprised  by  the  courtesy  ol 
VE3DDK.  WAGPVA.  WB7FDCL  KB8C.  and 


VE3ICR,  to  name  but  a  few.  Thanks,  guys. 
My  sixty  Watts  and  trap  vertical  made  <t 
difficult  for  you,  but  you  stayed  with  me. 
probably  losing  several  other  contacts 

Are  you  tired  of  hearing  the  virtues  of 
CW?  Personalty,  it  turns  me  off  Having 
been  off  Ihe  air  for  a  couple  years.  I  re- 
turned to  the  Novice  portion  of  40  meters  re- 
cently The  reason  was  simple-  Mo  vices  still 
have  that  sparkle  in  their  eyes  that  we  an 
have  had  at  one  time  or  other  Things  there 
haven't  changed,  thank  goodness.  I  met 
Nancy  KA2VNM,  who  hung  in  there  with  me 
eh  rough  the  ORM  and  my  rusty  fist  for  the 
better  part  of  45  minutes.  A  very  enjoyable 
con  lact  and  conversation.  Thanks,  gal 

We  hear  about  hams  not  taking  an  inter- 
esi  In  newcomers  or  would-be  hams.  Yesh  I 
know  all  about  theexcuses  I  have  used  some 
myself.  But  others  manage  to  find  time.  Wit- 
ness KCflGF,  AJGA,  WB0MST,  and  spouse 
WBflMSU  Denis.  Ken,  Carol,  Fritz,  and  the 
many  other  hams  In  Grand  Island,  Ne 
bras  k  a.  not  only  give  regularly  scheduled 
classes  for  would-be  hams,  they  practi- 
cally ensure  the  students'  success  with 
their  attention,  courtesy,  and  friendship. 
Thanks  to  all  of  you. 

Perhaps  you  cannot  do  something  like 
this  on  Such  a  scale.  Then  ge(  involved 
with  your  local  schools.  Many  hams  now 
are  older  and  do  not  have  children  in 
school,  That  is  no  excuse.  We  stilt  pay 
taxes  to  support  our  public  schools.  If  you 
aren't  involved,  you  simply  have  no  right  to 
complain  about  the  quality  of  education 
young  people  are  getting!  So  let  us  make 
a  concerted  effort  to  be  involved  in  the  ed- 
ucational process  of  the  youth  in  each  of 
our  communities. 

Several  years  ago  I  read  one  of  Wayne 
Green's  editorials  about  topical  CQs.  I  can 
probably  count  the  number  I  have  heard 
on  one  hand  and  still  have  fingers  to  type 
this,  I  know  there  are  many  hams  In  the 
military  who  have  a  diverse  range  of  Inter- 
ests. There  are  many  In  various  agencies 
of  the  government  who  are  performing  In* 
I  ere  sting  and  vital  work  which  we  would 
love  to  hear  discussed.  Businessmen  and 
teachers,  surety  the  topics  of  rigs  and  dl- 
poies  are  Incredibly  boring  after  a  few 
QSOs,  Many  of  us  are  more  than  casual 
observers  of  international  relations,  if  only 


because  of  Dicing  or  broadcast  QRM  We 
are  better  informed  because  of  our  nobby 
What  better  place  to  discuss  foreign  at 
fairs,  banking,  trade  relations,  and  public 
opinion  than  on  the  ham  bands''  This  may 
be  the  only  way  many  of  us  can  contribute 
to  better  understanding  and  coexistence 
with  other  nations  and  cultures.  We  are  in 
an  ideal  position 

While  we  are  talking  about  topical 
QSOs  and  CQs.  I  must  comment  that,  un- 
fortunately, the  only  one  t  have  heard  in 
the  past  three  months  was  from  a  WA4 
who  instisted  on  using  a  reverberation 
unit  while  telling  listeners  those  who 
would  not  be  acknowledged  His  ex- 
pressed concern  for  the  future  Of  amateur 
radio  and  working  young  people  Is  appre- 
ciated. However,  there  is  still  a  place  In 
our  hobby  for  courtesy,  tact,  the  zest  lor 
life,  and  the  eagerness  to  meet  and  talk 
with  new  friends  shown  by  Ihe  kids  at 
school  club  stalion  WB3BTD  Thanks. 
Teddy  and  Kristy.  Hope  to  hear  you  oh 
again  soon. 

Many  of  us  remember  hearing  that  we 
should  not  discuss  politics,  religion,  or 
sex  on  the  air,  Times  have  obviously 
changed!  These  are  subjects  which  are 
Important  in  our  society  and  to  ignore 
them  would  be  to  ignore  a  most  opportune 
way  to  open  up  other  avenues  of  discus- 
sion. Obviously,  a  little  caution  is  in  order 
I  certainty  do  not  expect  to  hear, 
"CO.CQ.CO,  CQ  seat  therapy,  CQ  Sex  ther 
apy.  this  is  WD4###.  I  don't  mink  I  could 
explain  to  the  in-laws?  If  you  have  a  prob- 
lem, see  a  doctor. 

Do  I  have  an  axe  to  grind?  Sure!  I  grow 
weary  of  the  negative  attitudes  Of  many 
hams,  the  pessimists  who  say  they  are 
pragmatlsts  and  that  nothing  can  be 
changed.  They  are  correct  unless  we  all 
adopt  a  philosophy  of  optimism.  The  goal 
should  be  to  get  each  other  to  say,  "Yes," 
or,  "Maybe,"  or  "Gee.  I  never  thought 
about  it  that  way." 

Amateur  radio  is  a  philosopher's  paradies. 
It  can  be  a  force  again  for  social  and  eco- 
nomic advancement.  We  are  the  ones  who 
must  make  it  work.  There  is  room  at  ihe  top 
for  all  of  us.  All  it  may  take  rs  some  regener- 
ative feedback  Into  the  hobby  to  once  again 
make  that  friendly  force  radiate. 
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TET  HB  443  DX 

!  have  some  good  news  for  you  OXers 
and  40-meter  operators  There's  a  new  kid 
on  the  block  who's  here  to  answer  your 
SmatMot  prayers  it  s  the  TET  HB  443  DX, 
and  TET  a  DX  suffix  is  no  exaggeration. 
This  four-element  antenna  has  full  band 
coverage  on  10,  15,  and  20  meters,  and  SO 
kHz  of  bandwidth  (under  2,0: 1  swr)  on  the 
40-meter  band. 

The  antenna  weighs  In  at  a  mere  39  lbs. 
(IB  kg/i.  Boom  length  is  19 A  ft  {6  melers) 
Maximum  element  length  is  30  H.  (9  me- 
ters} The  antenna  is  capable  of  over  1  kilo- 
watt of  power  and  utilizes  an  air-core 
baton. 

TET  advertises  gain  factors  over  a  half- 
wave  d i pole  of  S  8  dB  for  10  meters.  9-1  dB 
for  15  meters,  9  8  dB  for  20  meters,  and  a 
healthy  5.2  dB  for  40  meters  Front  to-back 
ratios  fall  in  around  21.5  for  10.  15,  and  20 
meters  A  12-4  front -to-back  ratio  is  listed 
for  40  meters 

The  antenna  is  shipped  in  two  6-foot 
boxes  lo  allow  tor  UPS  delivery  After  un- 
packing all  the  pieces  from  both  boxes.  I 
uncovered  the  Instruct  ion  manual  In  my 
opinion,  the  instruction  manual  is  the  only 
flaw  that  the  antenna  has.  It  contains  six 
pages  of  drawings  with  all  dimensions  In 
millimeters.  The  manual  has  no  written 
material,  so  if  you  have  any  questions, 
don't  bother  lo  search  through  it  tor  writ- 
ten instructions.  This  left  me  rather  dumb- 
founded,  because  usually  you  are  at  least 
given  some  information  on  the  adjust- 
ments for  obtaining  a  low  swr. 

Relax,  though— all  my  questions  were 
answered  once  the  antenna  was  assem 
bled  and  erected.  Seems  the  Japanese 
have  taken  air  things  into  consideration 
and  have  done  everything  but  send  along 
a  trained  chimp  to  assemble  It  for  us.  All 
pieces  are  clearly  labeled  by  I  ha  factory  to 
ease  the  assembly.  All  element  sections 
are  p  re-measured  and  pre-drtlled.  The  only 
measurement  which  I  had  to  make  was  for 
element  placeman  I  on  the  boom. 

TET  also  allows  you  to  select  which  por 
Hon  of  40  meters  you  wish  to  operate:  CW, 
DX  phone,  or  US  phone.  The  US  phone  por- 
tion of  40  meters  which  TET  has  pre-drllled 


for  Is  the  Advanced  portion  of  the  band,  I 
found  It  necessary  to  drift  two  new  1/8- 
inch  holes  Each  hole  was  made  exactly  1 
inch  from  the  original  phone-band  holes  to 
allow  the  antenna  to  be  resonant  on  the 
General  portion  of  the  40-meter  band.  This 
modification  was  only  done  on  the  driven 
element:  you  need  not  touch  the  reflector. 
You  Generals  may  want  to  make  this  mod- 
ification before  erecting  the  antenna  high 
atop  a  tower. 

The  entire  antenna  took  me  a  total  of  1 
hour  and  50  minutes  to  complete  Note:  Be 
sure  all  vent  station  holes  on  the  traps  face 
downward— this  is  important. 

After  erecting  the  antenna  on  top  of  my 
tower,  I  cranked  the  tower  up  to  a  height 
Of  50  feet  and  went  into  the  shack  to 
check  out  the  results  for  each  band  on  the 
swr  meter.  Fig.  1  shows  the  frequencies 
and  swr  readings  that  were  recorded  with- 
out making  any  changes  to  the  antenna. 

Next  was  the  real  test:  on-the-air  re- 
ports. The  first  station  worked  was  a  YQ2 
in  Romania  My  report  was  20  over  S9.  Not 
bad  fpr  running  only  tOQ  Watts  output.  I 
then  worked  a  DF,  an  OE,  and  an  OK.  ail  of 
whom  gave  me  5  and  9  reports.  I  was  realty 
surprised  to  get  those  reports,  even  on  20 
meters  from  a  trapped  yagi. 

For  three  months  now  I've  been  working 
10, 15+  20.  and  40  meters  with  the  antenna. 
Station  EL1F  reported  5  and  B  on  15  me- 
ters and  station  LU4MDR  reported  5  and  9, 
10  mention  just  a  couple  of  the  many  DX 
contacts  which  I've  made,  all  using  100 
Watts  PEP  output.  Since  the  antenna  was 
erected,  I  have  worked  79  new  countries. 

Now  for  the  information  you're  all  wait- 
ing to  hean  How  well  does  the  antenna 
perform  on  40  meters?  Well,  I  can  say  Ihis; 
If  you  have  a  full-size  3-elemenl  beam  for 
40  meters  which  is  rotatable,  I'm  sure  that 
It  would  outperform  the  HB  443  DX  on  40 
meters.  But,  if  you're  like  most  of  us  who 
are  struggling  with  di poles,  Inverted  vees, 
and  delta  loops,  then  this  antenna  might 
be  what  you're  looking  For, 

I  made  all  comparison  tests  against  an 
inverted  vee  with  its  apex  at  60  reet  and  a 
half- wave  d  I  pole  at  50  feet  (while  opera  t- 
infl  on  the  40-meter  phone  band).  The  TET 
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antenna  Is  mounted  on  a  52-foot  tower.  AH 
contacts  were  made  stateside  In  every  in- 
stance trie  H 6  443  DX  gave  me  2  to  3  S- 
units  higher  signal  than  the  dipole  or  the 
inverted  vee.  In  many  cases  I  could  not 
even  hear  the  stations  when  I  switched 
over  to  the  dipole  or  the  inverted  vee.  I 
might  add  th  at  the  TET  ant  en  na  d  id  a  good 
;ob  of  nulling  down  the  broadcast  station 
noise  on  the  band  when  turned  away  from 
the  source. 

So,  to  wrap  it  all  up.  in  my  opinion  TET 
has  really  got  a  super  antenna  here  that  is 
going  to  start  turning  some  heads.  If  the 
H8  443  DX  is  si iM  a  bit  big  for  you.  then 
you  might  take  a  look  at  its  little  brother; 
the  Hfl  433  DX.  It's  a  3-eJemenl,  four  band- 
er on  a  13-fool  boom,  weighing  around  30 

IDS 

I  hope  that  the  preceding  article  has 
been  helpful  and  has  answered  some  of 
the  questions  you  may  have  had  about  the 
HB  443  OX  At  least  It  win  let  some  of  you 
know  that  a  new  antenna  for  10  through  40 
meters  is  here.  Good  DXlng  and  see  you 
on  the  bands, 

For  further  Information,  contact  lunar 
Electronics,  2775  KyrU  Street.  Suite  77 \ 
San  Diego  CA  92170  3170;  (619}-29Q974Q. 

Robert  Matthews  KA3JOM 
Baltimore  MD 

SSD-16010-C  NINE-BAND 
SPACE  SAVER  DIPOLE 

Until  fairly  recently,  I  had  a  very  conve- 
nient OTH  for  antennas.  My  backyard  eas- 
ily accommodated  various  di  poles  as  well 
as  a  300-foot  long  wire,  The  oak  trees  pro- 
vided very  solid  and  dependable  supports 
for  my  experiments  with  loops,  deltas,  and 
verticals.  However,  as  the  size  of  my  fam- 
ily increased,  the  house  became  too 
crowded  and  we  ended  up  making  a  move 
to  a  larger  house  on  a  (sadly)  smaller  lot. 
Good-bye.  antenna  farm — my  new  quarter 
acre  was  never  intended  for  such  luxuries. 
What  to  do? 

I  came  across  an  ad  for  the  W9INN  nine- 
band  Space  Saver  Dipole  |$85  00)  and 
found  the  solution  to  my  particular  prob- 
lem. It  may  work  for  others  as  wet*.  This 
antenna  is  a  compromise.  After  all.  a  46- 
foot  long  dipole  cannot  be  expected  to 
work  quite  as  well  as  a  half  wave  antenna, 
but  the  results  are  more  than  satisfactory. 

The  S5D-160TOC  is  designed  to  cover 
160  through  10  meters  (including  the  30-. 
17-,  and  12-meter  bands)  There  are  two 
parallel  elements  separated  by  four 
spreaders.  One  pair  ot  elements  covers  80, 
30.  and  £0  meters,  white  the  others  cover 
the  remaining  bands.  A  wide-range  an- 
tenna tuner  is  required  {my  ultimate  trans- 
match  works  fine)  and  you  can  order  the 
antenna  in  either  coax  or  ladder-line  ver- 
sions There  is  a  very  solid  center  insula- 
tor (the  Unadilla  VY2AU    AnsulaloO 

The  antenna  operates  as  a  dipole  on  ait 


bands  except  160,  where  it  is  used  as  a 
Marconi,  A  feedline  of  at  least  40  feet  is 
required  for  operation  on  the  Top  Band. 
The  Space  Saver  Dipole  has  no  traps:  In- 
stead, four  inductors  are  used.  The  an- 
tenna will  run  full  legal  power  on  all  bands 
and  can  be  used  as  a  dipole.  inverted  vee, 
or  sioper,  You  can  fold  the  elements  and 
reduce  the  overall  size  to  only  30  feet, 
making  the  Space  Saver  Dipole  a  candi- 
date for  installation  in  the  attic,  The  an- 
tenna comes  fully  assembled  except  for 
l he  spreaders,  which  can  be  installed  In 
minutes.  The  elements,  coils,  and  hard- 
ware (stainless)  are  all  very  good  quality 
and  should  tasi  very  well  under  the  most 
hostile  environments 

i  managed  to  run  a  line  over  an  oak  tree 
branch  at  the  40-foot  level  (lucky  throw) 
and  hauled  the  Space  Saver  Dipole  into 
place  as  an  Inverted  vee.  It  has  worked 
very  wen  on  all  bands  from  80  through  10 
meters  {I  don't  operate  160  meters  right 
now),  The  results  are  down  from  those 
encountered  using  a  full  size  dipole  at  a 
comparable  height  at  the  old  OTH,  hut  1 
am  satisfied  with  the  results.  As  a  casual 
operator  on  phone  and  CW,  I  use  a  variety 
of  bands  and  try  to  operate  at  of!  peak 
hours.  This  may  very  well  conl  rlbute  to  the 
other  stations'  ability  to  hear  me. 

Overall,  the  Space  Saver  Dipole  is  a  very 
worthwhile  investment  for  anyone  who 
has  limited  space  and  musl  compromise 
on  the  antenna  system.  It  Is  very  well 
made  and  is  reasonably  priced.  I  have  rec- 
ommended it  to  several  people  on  the  lo- 
cal repeater  who  have  similarly  small  lots. 
This  antenna  provides  a  large  coverage  in 
a  small  package. 

For  further  inform  a  I  ion,  contact  W9INN 
Antennas,  FG  Box  393,  Mt  Prospect  tL 
60056, 

Thomas  Marl  A016 
Dedham  MA 

COMPUTER  PROGRAMS 
FOR  AMATEUR  RADIO 

There  are  an  awful  lot  of  microcom- 
puters finding  their  way  into  ham  shacks 
these  days.  There  are  almost  as  many  be- 
wildered hobbyists  hungry  for  information 
about  how  to  make  ibeir  new  computer  do 
some  of  the  amazing  things  they  have 
read  ft  can  do.  Computer  Programs  for 
Amateur  Radio,  written  by  Wayne  Over- 
beck  N6N8  and  James  Staff  an  KC8A. 
helps  to  fill  in  the  information  gap. 

Sitting  in  the  bookstore,  the  book  is 
physically  impressive,  running  well  over 
300  pages  in  length.  It  promises  "high-per- 
formance programs  written  in  Basic  for 
your  Apple,  TRS-aJ,  or  Commodore  84. 
plus  conversion  guides  for  the  IBM  PC," 
As  it  turns  out,  it  delivers  programs  for  not 
only  these  machines,  but  any  machine  ca- 
pable of  running  CP/M  and  even  some  that 
will  run  on  the  TimexfSrnclair  and  the  VtC- 
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20.  Keep  in  m*nd,  however,  lhal  many  of 
the  mosi  impressive  programs  require  a 
machine  expanded  to  48 K  of  memory  or 
more 

Trying  to  Gauge  the  audience  for  a  book 
can  be  difficult  11  you  start  at  too  elemen- 
tary a  level,  more  experienced  readers  are 
put  off  Start  too  deep,  and  very  few  will 
understand  what  you  are  saying. 

I  would  judge  this  effort  as  being  aimed 
al  mainly  the  newcomer  to  using  com- 
puters. The  first  five  chapters  of  the  book 
are  an  overview  and  history  of  the  home 
computer.  They  are  well  written.  While  In- 
teresting and  Informative,  they  will  not  tell 
you  everything  you  ever  wanted  to  know 
about  home  computers,  II  you  have  been 
computing  for  a  while.  I  doubt  you  will 
learn  anything,  new  here. 

My  main  reason  for  buying  the  book 
was  lo  get  the  programs  it  contains,  and 
there  are  a  lot  of  them.  In  computer 
terms,  many  of  the  programs  are  "data 
base  managers."  that  is.  they  aid  in  stor- 
ing and  retrieving  information  Several 
others  are  calculation  aids  for  scaling  an- 
tennas, figuring  actuaJ  power  al  the  an- 
tenna, moon  tracking,  EME  calculations, 
and  so  on. 

There  are  no  CW  or  RTTY  send  and  re- 
ceive programs,  no  slow-scan  television 
programs,  and.  in  fact,  no  hardware  Inter- 
facing programs  of  any  kind.  The  aulhors 
indicate  that  this  is  to  avoid  '  needless  du- 
plication" Of  existing  programs. 

It  would  be  difficult  to  write  programs 
that  are  transportable  enough  to  run  on 
many  computers  and  address  the  special 
hardware  interfacing  requirements  of 
each  machine. 

Here's  a  1 1  si  of  what's  included:  Log- 
book, Radio  Awards  Data  Base,  Grid  Loca- 
Worldwide  'Catalog  File."  Sunrise 
Chart,  Sunrise  Calculator,  GrayUne,  Beam- 
heading  Chan.  DX  Display.  DX  Checker, 
Dupe  Checker.  Dupe  Print.  Contest  Log- 
ger, Generalized  Logger,  Field  Day  Log- 
ger, Sweepstakes  Logger,  Log  Print,  An- 
tenna Scaler  Antenna  Evaluator,  Phased 
Vertical  Pattern  Plotter,  EME  System  Ana 
lyzer,  Moontracker,  and  Skylocator, 

This  is  indeed  a  good  variety  of  rton- 
hardwaretype  programsf  and  they  all 
work'  In  the  Commodore  programs  I  found 
oniy  one  error  of  sorts,  In  Commodore  Ba- 
sic, to  raise  a  number  to  a  power,  you  use 
an  "up  arrow.'1  In  the  book  this  is  denoted 
as  an  up  caret,  I  guess  the  typesetter  ran 
out  of  arrows  after  the  last  book  on  vec- 
tors was  published. 

Additionally.  in  the  book  all  of  the  print- 
er routines  for  the  Commodore  programs 
are  set  up  for  RS-232  printers  1  think  I  am 
one  Of  the  Few  people  in  the  world  who 
have  Commodore  computers  feeding  an 
RS  232  printer.  To  the  authors'  credit,  the 
correction  sheet  snd  the  disk  take  this 
into  account  and  set  up  1  he  programs  with 
the  more  standard  Commodore  device  #4. 

Several  programs  are  really  variations 
on  the  same  theme.  For  example,  the  OX 
Display  and  Beamchsrt  programs  both 
use  the  massive  latitude  and  longHude 
tile,  as  do  several  of  the  other  programs. 
The  logbook  and  contest  programs  are  all 
built  on  similar  programs. 

Some  of  the  programs  have  been  around 
in  the  public  domaifi  for  some  time.  It 
is  still  impressive  though  to  watch  your 
$200  computer  produce  moon-tracking 
printouts  or  provide  you  with  sunrise  and 
sunset  times  for  a  bunch  of  cities  around 
the  world  on  any  given  day 

The  antenna-matching  program  may 
yteld  a  surprise  about  what  kind  of  power 
you  actually  have  at  your  antenna,  and 
the  EME  program  is  certain  to  make  you 
yearn  for  a  country  estate  on  which  to 
reenacl  the  Arecibo  dish! 

The  programs  all  work  as  advertised, 
though  in  some  instances  the  screen  dis- 


play doesn'i  look  very  good^  1  did  not 
find  that  problem  with  the  printouts  pro- 
duced by  the  programs 

II  you  are  tike  me.  you  tike  typing  pro* 
grams  in  from  a  book  or  magazine  al- 
most as  much  as  you  enjoy  a  good  root 
canal  on  a  sunny  day  A  prepared  disk 
is  available  for  most  computers  for  an 
additional  fee.  I  was  certainly  glad  I  or- 
dered that  tor  my  Commodore  &4,  Oth- 
erwise, I  think  the  book  would  still  be 
sitting  on  the  shelf  with  very  few  of  the 
programs  actually  typed  in. 

As  you  contemplate  taking  home  this 
300-page  book,  keep  in  mind  that  only  a 
fraction  of  those  pages  will  contain  in- 
formation for  your  particular  computer. 
Expect  lo  do  a  lot  Of  typing  without  Ihe 
advantage  of  an  error-checking  program. 
I  strongly  recommend  the  disk  to  go  with 
the  book,  which  almost  doubles  the  cost. 

Computer  Programs  tor  Amateur  Ra>- 
dio  can  serve  as  a  jum  ping-off  point  for 
the  new  computer  owner.  It  would  make 
a  good  addition  to  a  club  library- 

Computer  Programs  for  Amateur  Ha- 
dio  is  mailable  for  S  16.95  from  Hay  den 
Book  Company.  Hasbrouck  Height &t 
New  Jersey  Your  local  bookstore  may 
also  have  it  or  can  order  it  by  requesting 
ISBN  0-8104-0657-fl.  The  disk  is  an  ad- 
ditional $13  00 

Jim  Grubbs  K9EI 
Springfield  IL 

THE  COLATCHCO 

40-METER  INSTARRAY 

Since  1975.  Dana  Atcbtey,  then  W1HKK 
and  now  WiCF  has  been  writing  about 
vertical  phased  arrays.  There  are  some  o! 
us  who  think  that  he  may  have  the  premier 
signal  in  the  world  on  80-meter  phone.  Re- 
cently he  has  teamed  up  with  Fred  Collins 
WlFC,  a  coworker  al  M'A-COM  (formally 
Microwave  Associates),  to  create  a  new 
entry  in  the  ham  radio  antenna  manufac- 
turing field.  ColAtchCo.  formed  by  mm- 
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Pnoro  A.  The  pipe  mount  is  simply  sledge 
hammered  mto  the  ground  Note  the  sim- 
ple ground  system  attachment:  a  long  t/4  * 
#20  toil  with  radial s  soldered  into  ground' 
ing  fugs.  The  two  btack  horizontal  stripes 
are  some  spare  tepe  left  on  the  pipe, 


gllng  the  names  of  the  two  principals,  is  in 
the  business  of  manufacturing  practical 
vertical  phased  arrays  in  other  words.  It  is 
no  longer  necessary  to  merely  dream 
about  developing  some  gain  on  40,  SO,  or 
160. 

A  40-meter  version  of  the  ColAtchCo 
four-element  van  teal  phased  array  waa 
erected  at  K1VH  in  the  fail  of  1963.  Tnis  is 
the  report  on  that  antenna. 

Description 

The  array  consists  of  four  verticals  set 
in  a  square,  with  sides  of  34  feet  5  inches 
and  diagonals  of  48  feet  8  inches.  Each 
vertical1  is  made  ol  6061T6  drawn  alumi- 
num tubing,  In  several  sections,  with 
smaller  diameters  as  height  increases,  A 
radiator  has  five  six -tool  sections  topped 
by  a  three- foot  section.  This  Is  the  same 
design  for  element  construction  com- 
monly seen  in  yagts 

In  the  40-meter  array,  the  elements  are 
self-supporting  and  no  guy  wires  are  re- 
quired. Each  element  sits  on  a  Delrin  in 
suiator  which  is  inserted  mto  a  steel  pipe 
The  pipe  is  simply  banged  mto  the  ground 
here  (not  a  very  demanding  job]  though 
the  manufacturer  recommends  pouring 
concrete  footings. 

At  the  center  of  the  array,  again  sitting 
on  a  simple  steel  pipe  five  feet  long,  a  re- 
lay box  receives  a  9fr  degree  phasing  line 
made  of  RG-213  from  each  vertical.  A  low- 
voltage  switching  line  and  coax  feediine 
(again  RG-213  In  my  case)  then  go  into  the 
house. 

Installation 

The  40-meter  array  Is  UPS  shtppable 
and  is  reasonably  well  boxed,  so  damage 
in  transit  should  not  be  a  problem.  Also, 
there  are  hardly  any  parts  which  could  be 
damaged  by  shaking. 

Upon  opening  the  box,  the  use  of  stain- 
less steel,  even  for  hose  clamps,  is  appar 
ent  The  nice  thing  about  these  hose 


clamps,  however,  is  that  they  have  both  a 
stainless-steel  wrap  and  a  slam  less-steel 
screw.  In  case  you  haven  t  been  buying 
clamps  lately.  It  is  very  easy  to  find 
clamps  where  the  wrap  is  stainless  but 
the  screw  is  merely  piated 

After  counting  parts  against  the  instruc- 
tion manual's  list,  it  becomes  apparent 
lhal  there  is  a  considerable  amount  of 
work  to  do  before  actually  erect i  ng  the  ver- 
ticals. The  site  must  be  selected  and  ihe 
grass  mowed  (a  tip  from  okf-hme  vertical 
erectors— mow  any  grass  very  short  and 
then  lay  the  radials  out.  holding  them 
down  with  jumbo-size  paper  clips  re  bent 
Into  a  U  shape  and  pushed  Into  the  earth 
with  the  radial  wire  underneath,  or  staple 
the  radials  to  dowels  driven  into  the 
ground).  After  a  few  weeks,  ihe  radials  will 
simply  disappear  The  instructions  as  to 
setting  up  the  square  layout  so  (hat  all  ver- 
tical radiators  will  be  in  line  obviously  re- 
flect some  Held  experience,  and  they  were 
very  useful. 

About  this  time,  just  when  I  was  hoping 
thai  it  might  be  possible  to  erect  the  verti- 
cals that  very  day.  I  discovered  that  there 
were  several  Items  required  in  the  way  of 
loots  or  materials  which  were  not  included 
in  the  Kit  of  parts,  Not  to  worry,  however. 
Atchiey  responded  immediately  to  my 
suggestion  and  now  promises  to  include  a 
list  of  tools  and  materials 

ColAtchCo  sells  wire  for  radials  as  a 
separate  Item,  knowing  full  well  that  many 
hams  will  haw  some  surplus  house  that 
they  may  wish  to  frequent,  in  my  case, 
that's  exactly  what  I  didr  coming  home 
wilh  10.000  feet  (almost  two  miles!)  of  #20 
AWG  insulated  wire  for  a  very  reasonable 
$75  00  from  Eli  Heffron  &  Sons,  a  Cam- 
bridge MA  surplus  house.  However,  before 
trotting  off  to  the  surplus  house.  I  did 
check  around  with  a  few  retail  stores  and 
wire  houses.  ColAtchCo  prices  for  the  ra- 
dial wire  turn  out  to  be  very 
indeed, 


Photo  B,  Outdoor  relay  box  mounted  on  owner-supplied  pipe.  SO-239  connectors  are  pro- 
tected from  the  weather,  but  ColAtchCo  recommends  a  plastic  trash  can,  too.  Phasing 
lines  came  pre-cut-  No  dummy  load  is  evident  because  I  ran  an  RG-5€  line  back  into  my 
cellar  where  I  put  a  Heafhkit  Cantenna. 
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By  the  way.  there  is  some  reason  to  be- 
lieve thai  insulated  wire  is  superior  to  bare 
Of  tinned  wire  for  these  app  Beat  ions.  Arch- 
ibald C.  Doty,  Jr.  KBCFU  made  such  a 
claim  in  his  article,  "Improved  Vertical  An- 
tenna Efficiency:  A  Study  of  Radial  Wire 
Ground  Systems/"  in  CQ,  April,  1984,  page 

24. 

After  careful  measuring  for  correct 
placement,  pounding  the  base  stakes  into 
the  ground  turned  out  to  be  simplicity  It- 
self. Here  in  New  England,  there  la  a  very 
real  advantage  to  using  steel  stakes  with 
Delrln  insulators  instead  of  the  traditional 
bottles,  or  other  Insulators.  The  advantage 
is  that  you  Can  use  a  sledgehammer  on 
the  meial  slake,  whether  or  not  the  insu- 
lator has  been  Inserted.  The  Delrin  sur- 
vived quite  nicely,  fn  addition,  In  the 
ColAtcbGo  system  the  feed  point  13  moved 
a  few  feet  above  ground  so  that  the  snow 
won't  be  a  problem  around  the  time  of  the 
ARAL  DX  com  est  in  the  dead  of  winter. 

Coax  phasing  lines  were  provided.  War 
ried  at  firsi  aboul  the  fact  that  they  were 
crimped  Instead  of  soldered,  I  phoned  the 
folks  at  Gilbert  (connector  people},  who 
were  able  to  satisfy  me  that  crimped  con- 
nectors are  okay  for  outdoor  work.  In  ad- 
dition, these  phasing  lines  are  made  out  of 
a  recognizable  Sexton  coax,  not  some  un- 
known brand  or  generic  coax 

At  the  center  of  the  four  vertical  radia- 
tors CotAtchCo  requires  its  relay  box.  It 
appears  that  they  are  buying  these  boxes 
from  Heathkit,  as  the  boxes  bear  a  very 
close  resemblance  to  the  outdoor  box  fn 
the  Heathkit  remote  coax  switch.  Furl  her 
investigation  shows  that  this  is  nor  the 
case,  and  that  the  relay  boxes  are  spe- 
cially manufactured  for  the  application 
However,  the  box  is  obviously  a  great  Idea, 
as  it  is  a  proven  design  and  puts  all  con- 
nect ions  on  the  underside  for  weather  pro- 
tection. 

CclAtchCo  uses  very  ordinary  plug- in  re- 
lays inside  the  relay  box.  This  is  really 
neat,  as  the  relays  are  well  proven,  can 
easily  be  replaced  should  some  guest  op- 
erator change  directions  while  transmit- 
ting and  fry  one.  and  can  be  replaced  on 
the  worst  of  days  without  a  soldering 
Iron— they  are,  I  repeat,  plug-in  Of  course, 
when  considering  such  advantages,  the 
mind  continues  to  think  thoughts  Of  how 
painful  it  Is  to  work  on  a  40-meter  beam  In 
the  dead  of  winter,  at  a  height  where  one 
would  really  want  a  40-meter  beam  (up- 
wards of  70  feet). 

It  really  is  true  that  one  man  can  erect 
the  40-meter  version.  I  have  also  wit- 
nessed one  man  erect  the  80-meter,  42' 
foot  version  (more  about  that  later).  On  the 
Other  hand  it  really  does.  >n  a  practical 
sense,  take  two  men  to  erect  the  full -size 
80- meter  vertical  radiator. 

in  preparation  for  the  erection,  be  Sure 
to  think  about  iree  branches  that  may  get 
in  the  way  should  the  radiator  be  lifted  in 
any  given  direction,  I  had  to  do  a  very 
small  amount  of  tree  trimming. 


With  the  40-meter  version,  since  one 
man  can  easily  move  it  around  once  H  Is 
lifted  vertically,  I  stuck  it  up  In  the  air  like 
a  flag  held  in  a  marching  band  and  walked 
it  to  the  stake  on  which  It  would  be 
mounted. 

Now  get  this;  There  are  no  guy  wires  on 
the  40-meter  array.  The  thing  Is  really  self- 
supporting.  And  note  this  nice  little  con- 
struction detail:  They  even  provide  a  cap 
for  the  top  of  the  vertical  radiator  so  that 
water  won't  drip  down  the  Inside  of  the 
tubing. 

Aesthetically,  the  fact  thai  there  is  no 
guying  of  the  40-meter  array  means  that 
the  thing  Is  hardly  visible,  At  a  total  height 
of  33  feet,  it  cannot  be  seen  over  my  one- 
story  ranch  house.  The  array  gels  lost  in 
my  backyard,  and  although  i  know  what  1 
am  looking  for,  it  is  extremely  hard  to  see. 
Not  bad  for  an  array  which  really  does 
develop  gain  on  40, 

Measurements 

The  results  of  swr  measurements 
across  the  band  may  be  quickly  summed 
up.  The  array  Is  almost  flat  across  the 
band,  at  1.4  to  1  or  better.  I  believe  that  the 
differences  be  I  ween  directions  can  be  ac- 
counted for  In  the  locations  of  trees,  and 
a  small  tower  some  55  feet  away. 

As  a  result  of  mutual  coupling,  power 
will  be  dumped  into  a  dummy  load  <  which. 
by  the  way.  must  be  customer  supplied— I 
use  a  Heathkit  Cantenna")  For  a  given 
frequency,  power  dumped  into  ihe  dummy 
load  did  not  vary.  Curiously,  however,  the 
power  did  vary  much  more  drastically  than 
the  swr,  according  to  the  frequency  in  use. 
At  7  MHz,  18  Watts  went  into  the  load,  at 
7.15  MHz,  6  Watts,  and  by  7.3  MHz,  II  was 
back  up  to  12  Watts,  This  Is  not  une^ 
pected,  as  the  Instruction  manual  speci- 
fies than  unless  a  special  order  is  placed, 
the  antenna  comes  cut  for  7.15  MHz, 
Given  the  low  swr  across  the  band,  this 
center  frequency  is  entirely  satisfactory. 

Performance 

I  used  the  array  for  40-meter  monoband 
entries  m  both  the  phone  and  CW  versions 
of  the  1963  CQ  WW  DX  Contest.  My  totals 
were:  phone— 184  contacts  and  24  zones; 
CW— 327  contacts  in  84  countries  and  28 
zones.  This  Is  where  my  observations  be- 
come relevant,  because  I  got  clubbed  by 
the  big  multi-multi  stations  with  3-element 
arrays  (or  even  3  over  3)  way  up  In  the  sky. 

Let's  face  It,  at  4  5  dB  claimed  gain,  the 
array  s imply  doesn't  develop  the  same 


Kind  of  signal  that  some  of  the  realty  big 
antennas  are  capable  of  developing.  But 
then  comes  the  question  of  how  the  array 
compares  to  2-eiement  shorty-forty  anten 
naa.  It  was  my  experience  that  it  ran  aboul 
even  with  the  Hy-Gam  and  Mostey  and  lost 
to  the  Cu  she  raft.  But  those  antennas  had 
to  he  at  70  feet  or  longer, 

There  were  other  factors,  loo,  I  noticed 
I  hat  on  long  hauls,  such  as  Antarctica.  VK, 
ZL,  FBB,  ZS,  most  of  South  America,  and 
the  Pacific,  the  antenna  system  performed 
very  wel  I.  On  the  other  hand,  on  high-angle 
signals  Into  Europe,  I  saw  better  per  lor- 
manes  from  my  40-meter  delta  loop  (used 
for  comparison)  or  my  80-meter  dipole  fed 
with  balanced  feedline  (which  acts  as  two 
halt  waves  in  phase  on  40  but  is  only  35 
feet  high). 

I  would  conclude  that  verticals  have 
their  advantages  and  their  disadvantages 
in  New  England,  however,  it  seems  clear 
lo  me  that  the  verticals  do  offer  the  oppor- 
tunity to  erect  a  gain  antenna  on  a  modest 
suburban  lot  without  getting  into  zoning 
or  neighbor  trouble,  and  to  be  competitive. 

Before  leaving  the  subject  of  comparing 
performance  to  thai  of  the  40-meter 
beams,  I  should  mention  one  decided  ad- 
vantage that  is  available  to  the  vertical 
system  owner.  Mosl  rota  table  antennas 
work  on  one-rpm  motors.  That  means  that 
if  it  is  sunrise  in  Europe  (at  0600  UTp  and 
sunset  m  the  Pacific.  <t  can  take  30  sec- 
onds to  go  from  working  some  G  to  pick 
up  thai  KH6E  and  another  30  seconds  to  go 
back  to  working  Europe. 

On  the  other  hand,  using  the  ColAtchCo 
array,  switching  is  instantaneous,  saving 
time,  In  a  mulli-muJti  effort,  this  is  of  less 
consequence,  since  the  goal  is  to  work 
every  station  on  the  band  eventually.  For 
the  single  operator  in  the  allband  cate- 
gory, however — the  operator  who  wants  to 
work  as  much  as  he  can  and  then  get  out 
Of  there — the  instantaneous  switching  Bf> 
rangement  is  quite  advantageous. 

Cost 

Though  a  complete  price  list  is  avail- 
able from  the  company,  one  must  piece  to- 
gether the  elements  required  CoJAtchCo 
has  recognized  that  some  hams  will  wan  I 
10  buy  only  Ihe  relay  box,  only  the  vertical 
radiators,  only  the  adjustable  inductor,  or 
some  combination  ol  the  many  things  that 
they  sell.  However  a  complete  40-meter 
array,  less  only  the  radiais,  will  cost  $856 
plus  shipping.  This  does  not  compare  well 
to  the  purchase  of  a  two-element  short 


DO  YOU  THINK? 

Have  you  recently  purchased  a  new  product  That  has  been  reviewed  in  73? 
If  you  have,  write  and  tell  us  what  you  think  about  It.  73  will  publish  your  com- 
ments so  you  can  share  them  with  other  hams,  as  part  of  our  continuing  effort  to 
bring  you  the  best  in  new  product  information  and  reviews,  Send  your  thoughts 
to  Review  Editor,  73  Magazine,  Peterborough  NH  03458, 


beam  alone.  However,  if  a  tower,  some  ex- 
ira  guys,  tower  climbing  help,  a  new  rota- 
tor, or  other  considerations  are  added  to 
the  figuring  the  price  seems  reasonable. 
In  my  situation,  I  purchased  the  system 
while  litigating  a  tower  case  in  the  local 
courts.  It  allowed  me  to  get  on  the  air  with 
a  reasonable  signal  right  away,  without 
pouring  concrete  and  without  a  70- loot 
tower.  As  I  also  plan  to  do  some  multi-sin 
gie  (multi-operator,  single-transmitter} 
contest  work,  having  an  antenna  which 
was  "rotatable"  without  affecting  the  op- 
eration of  the  main  trlbander  was  a  real 
advantage. 

Other  Arrays  and  New  Products 

ColAtchCo  has  just  announced  the! 
they  are  offering  an  80-meter  vertical 
which  is  only  42  feet  falL  using  a  "top  hat" 
made  of  sloping  wires  which  are  contin- 
ued as  guy  lines.  John  Kaufmann  W1FV 
(unaffiliated  with  ColAtchCo)  has  done  ex- 
tensive investigation  on  the  theory  of  such 
antennas,  and  he  confirms  to  me  that  his 
Own  experiments  with  a  39-foot  vert  leal  Qh 
SO  show  a  negligible  difference  between 
that  size  and  a  full-size  quarter  wave. 

Another  new  product  is  an  son  60-meter 
vertical,  with  top  hat  guy-wire  loading,  and 
a  center4oadlng  adjustable  inductor, 
which  should  be  much  more  efficient  than 
bottom  loading  ColAtchCo  claims  a  band- 
width of  approximately  50  kHz  on  180. 
This  product  will  be  reviewed  at  another 
lime. 

Sadly,  ColAtchCo  has  not  yet  invented 
what  l  would  really  like,  i'd  like  to  increase 
the  height  of  my  existing  array  from  32 
feet  to  42  feet,  add  the  top  hat,  and  then 
have  a  two-band  array;  four  half  waves  at 
a  quarter-wave  spacing  on  40  and  four 
quarter  waves  at  one-eighth- wave  spacing 
on  SO.  Then  I  would  simply  erect  a  single 
1 60-meter  vertical  elsewhere  on  my  prop- 
erty. 

The  other  configuration  which  they 
haven't  invented  yet,  suitable  for  my  yard, 
would  be  a  two-element  80-meter  array, 
Switchable  so  thai  both  elements  are  also 
usabFe  as  a  directional  array  on  160.  with 
gain. 

Despite  my  disappointment  that  they 
haven't  invented  what  I  really  want  yel<  I 
am  very  Interested  In  their  work.  Pm  stay- 
ing tuned. 

It  Looks  as  though  the  Initial  products 
introduced  by  ColAtchCo  are  well  built 
and  they  work  They  appear  to  be  on  the 
edge  of  some  clever  engineering  which 
will  permit  multiband.  low-oand.  dtreciion- 
switchable  gam  antennas  without  zoning 
problems.  Not  bad. 

A  brochure,  including  a  fairly  detailed 
discussion  of  what  they  do.  and  price  list 
are  available  from  ColAtchCo,  PO  Bex 
230.  Carlisle  MA  01741.  They  do  have  a 
telephone,  f6l7)^7h1S42i  but  it  is  not  al- 
ways manned  by  a  human, 

Fred  Hopengarten  KlVR 
Lincoln  MA 


UN! 


John  Edwards  KI2U 

PO  Box  73 

Middle  Viitage  NY  11379 

A  VIDEO  VENTURE 

Here's  (he  question  oi  the  month.  Why 
isn't  ham  TV  more  popular? 

It  puzzies  me.  Most  hams  I  know  are 
very  outgoing  Most  will  drag  people  off  of 


street  corners  to  look  at  ihelr  stations. 
Most  will  talk  your  ear  off  aboul  the  won- 
ders of  ham  radio.  But  few  have  ever  op- 
erated TV, 

Yes.  I  know  SSTV  is  relatively  popular, 
But  I'm  talking  about  ATV— standard  fast- 
scan  video— the  type  you  can  watch  'La- 
veme  and  Shirley"  or  "The  Honeymooners" 
on  (if  you  cut  out  the  music,  of  course). 


It's  hard  to  come  up  with  a  reason  for 
the  downright  unpopularity  of  ATV.  Okay. 
most  Of  us  aren't  what  you  might  call 
handsome,  but  that  never  stopped  hams 
from  going  to  dub  meetings  or  speaking 
up  in  from  of  a  group  at  a  ham  convention 
No,  looks  aren'l  the  problem, 

I  think  most  hams  have  just  never 
thought  about  ATV.  We  know  that  it's 
there,  but  I  don't  think  we  know  how  much 
fun  It  can  be.  Well,  my  face  has  cracked  a 
few  vid Icons  and  monitors  in  its  time,  and 
I  can  tell  you  that  ATV  is  a  lot  of  fun. 

With  low-cost  portable  VCRs  now  avail- 
able all  over  the  place,  you  can  put  to- 
gether mini -documentaries  on  your  clubs 
latest  meeting  or  ha  ml  est  You  can  show 


the  ham  world,  m  color,  just  how  fantastic 
your  stacked  array  is.  Why,  with  a  in  lie  in- 
genuity, you  can  even  figure  a  way  to  play 
video  games  over  the  air.  Want  to  have 
ham  radio  to  impress  a  kid?  Then  show 
him  (or  her)  ATV. 

So  get  off  your  Cantenna  and  look  rnto 
ihe  world  of  ATV.  And  if  you  need  some 
inspiration,  let  this  month's  quiz  put  you 
Into  the  mood, 

ELEMENT  1 
MULTIPLE  CHOICE 

1)The  event  at  which  TV  had  its  first  pui> 
lie  demonstration  wasc 

l)The  1933  Presidential  Inaugural 
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ENGINEERING  CONSULTING 

iwrraoDucit 

REMOTE  A  PAD 
MODEL  RAP-1 


FT  SOB- 


2  FOUR  DlGfT  OTMF 

DECODERS,  PLUS  1  6  DIGIT 

KEYPAD  CONTROL 

TONE  THE  WORLD  FROM 
YOUR  HANDHELD  VHF/UHF  RADIO 

■nr  *CH*t»  j»f«  Hifipertat  to  W'rt  *t*U>  v»itl^*»  «+nr* 

rwnolfhq    ICDMlt -Ml  W  COM  C-?t  1  «*M 
COM  73SO  1 751 .  «J«m  PCS  4000 
rr-TOfi  COM  IC  (B*t  *#»  n««|  *n^« 

*  t«o  ( rzjur  dw|  li'^l1" 
Dtfw  pfc;C*t luntMSfl* 

Model  RAP-1 

$149.95 

'Pamoea  A  Pad' 

Remote  control 

interface  board 

and  DTMF 


i  |30>w|  SS '  3©^ 
ijiwiinl4, 
j  tippn  a#  tm  i 


•  T     ^lh4A4    «Kadn*»< 


Is*  **ro-  S**'tfi *  BBSS 


ENGINEERING    CONSULTING 

1  NTR DO  U  C  E  6 


TOUCHTONE      DTMF 

to  RS-232-C 
300  BAUD  INTERFACE 


I  COM  IC-02AT  USER'S 
"AUDIO  BLASTER    "MODULE 


TOUCH  TtMFI 

■    Uu  your  cpmpMtflr  to  decode  DTMF  touchtonea 

•  Receive  aU  1 6  digits  as  Sast  as  they  can  bo  transmitted 

•  Eas^y  program  vouriMjmputer  mi  BASIC  to  decoot*  mudi 
rfigit  'strings'  display  digits  sound  Alarms  observe 
secret  codes,  control  relays,  remote  base 

•  Sim  pie  to  use.  just  provide  +12  VDC  and  atfdki.  hook 
t*ro  At  res  lo  the  RS-S3B-  C  serial  input  cm  your  Lompu 
ter.  enter  a  srmpie  BASIC  program  end  begin  to  decode 

•  Sample  BASIC  program  and  instructions  included 

•  led  md***or      "Decode-A-Pad'1 

Model  DAP-1  u 

Wired  and  Tested 

Includes  shipping,  USA  C^l  addt 
vtSA  and  MasterCard  accepfted  or  •% 


ENGINEERING  CONSULTING 

5B3  CANDLEWOOD  BT  ,  BREA,  CA    BBBB1 
714  .   B7  1-BOOB 


-i      


P- 


: —  "d EbCL*. 


OTMF  Receiver  Kit 


1 1  \*i 


•  Complete  DTMF 
Receiver  [SS  i  201) 

•  Receive  all  IS  stan- 
dard DTMF  digits 

•  No  front  end  filters 
needed 

•  Output  eiiner  he*  or 
BCD  format 

•  CMOS  low  power  [29ma  <P  1  2  V  D  C  J 

•  Excellent  speech  immunity 

•  Inciudes  3  5SMhJcr>sLaj.  22  pm  LC  socket  resistor 
end  capacitors,  data  sheet,  schematics 

•  Digit  Valid"  detection  "DV"  goes  high  after  a  va'  id 
tone  pair  is  sensed 

•  Make  your  own  SELLCALL^  repeater  decoder  etc 

•  Quantity  discounts  available 


$22.95 


includes  snipping  USA 
jAdd  6%  CA  address] 


SEKlD  CHECK  OB  MONEY  ORDER  TO: 

ENGINEERING  CONSULTING 

SS3  CANDLEWOOD  BT..  SAGA,  CA  98661 

714/B71-BD03 


'  HH  J»4*  ■  '  fl  —  •- MM 


■  Mm  Available 

±M  for  IC-2AT 


•  E  SHIP  *0*L0WIOi 


Model  AB- 1     $  1  3.95 

Price  includes  postage  and  handling  US  A  CA  res  add  5% 


5*nrt  ChBCl  fir  rfipnp 

ENGINEERING  CONSULTING 

583  CANDLEWOOD  ST  F  BREA.  CA  92621 
(714)  671-2009 
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Specie!  Report: 
Volur 
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hi 
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PfllVA 
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BACK  ISSUES 


1977  to  June  1980 
July  1980  to  Present 

Add  $L00  per  magazine  for  ship- 
ping. 10  or  more  back  issues  add 
$7.50  per  order  for  shipping. 

Write  for  your  copy  today! 
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Barry  Electronics  Corp. 

m  WORLD  WIDE  AMATEUR  RADIO  SINCE  1950 


k 


For  the 


Your  one  source  for  all  Radio  Equipment! 


3* 

KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P,M. 

Monday  Friday  9  lo  630  PM  Thufs,  lo  6  PH 
Com*  lo  Barry  \  Jof  tha  beat  buys  in  Town, 

0NV  Safety 
bells  in  stock 


best  buys  In  town 

212  925-7000 

Los  Preeios  Mas  Bajos  on 
Nueva  York, . . 


v&@gy 


FTONE,  FT  980,  F7-757GXHFRG-S«» 
FT-72oR,  FT-77t  FT270RH.  FT270QRH 

LiPdMD^in  HJT 
Mn3ljn*St.ndjnt 
#'n«n    Mum 

fmmt  ftc  32oa.  ft  troa 

fcamlCMi2iM*iir>nM7«)_ 
Tampa  I 


YAESU 

FT  liiiTOOT 
FT  VTlQtfVH 
FTG1B03 


IC2AT 

IC02AT 

IC4J4AT 


MAT  Wa  Hslp  You  Wtlh  Ut»  S«*l  In 

Commercial  ^n^  Amatsur  RadFQfi 7  J«n 
KB2FIV  TanJ.  Kitty  •HA2&AP.  MaA  K3C0N 
sn»r*f(imiiSH*yi  cibdin  H«*rMt  Mm>  Hw 

Anlannai 

KENWOOD    &U. 

HMMraf 
Ki.bi 

MKTI 
Mlrtl-Noductv 

WMtty 
H-60Qf  R-1D0Q,  R^2QQ0k  TS^Oa/AT 
TS  4305.TR-3G0DA ,  TR  7950, 
"TW-4000A.  Kariwood  Se-jvlcefflepair. 
TH21/31M1AT,TM-211A/ 
411 A  &  TS-71 1 A/B1 1 A  NC0  r 'B1 ' w 

TELEJC     PRO  COM 

RQCKWELUCOLUNS 

KWM-3dO 
VoCom/Mkage.'Dalwa   LarQfi  Inventory  ol 
Tokyo  Hy- Power         Si* ton  Wire  &  Cable 
Ann  pi  If  tars  A 
S/SXHT  Gain  AMERITROM  AMPLIFIER  AUTHORIZED  DEALER 

AnieFinifi  IN  STOCK  h^b^V     Yb#bu  FTR-Z41D.  Wi 

ICOM  IC-RP3010{440  MHt)  HT7 
ICOM  JC-RP  1210  [1.2  GHji 


[ICOM 

*C-R71  A,  IC-7S1 .  IC745,  IC-27A/H.  IG37A 
IC47A.  IC-271ATH.  IC-32C30Af  I047UA/H,  IC-735 


SMART  PATCH 

CES-Simcie *  Autopa rch  1 1 D-S*  W in  P H s n  F M 
FfanPaceiKfri  To  ¥oui  Telepno-n*  dfHl  Fn<- 
le'eahci^t  CaHi  From  Mob^e  To  6as#  gcmpki 
To  UK    1319  95 

CELLULAR  'PHONES 

WELZ 
FLUKE  77  Mull Imfltar 


Nye  MBV-A    3  KilowAtl  Tuner 


SANTEC 

ST-27^UP 

STia^UP 


-^ 


Computer   Interfaces 
stocked     MFJ-1224 
A£A  CP  1,  PKT 1,  DR0X 
CP100,  AlUDr  QSO 


MFJ  Woil*iS 

422,  969,  1224  ft  941 D 


HAH  MasrerTapes— 
Beta  or  VHS  Tapes 


ALPHA  AMPLIFEERS 


MUHCH 
Model 

2000  A. 
A  US.  FJ 
n  stock 


MtCROLOGAIH  I,  Air  Disk 

KANTRONICS 
UTU,  Interface  II  Challenger 


EimaC 
3-5O0Z 
572B.6JS6C 
12BY7A A 
4  40DA 


AEA 
AEA 
AEA 
ANT 


144  MHz 
220  MHj 
440MH2 
EN  HAS 


BIRD 
iVjltmeters 
ElementK 
In  Stock 


Complela  Butternut  Aniern* 

tnvtnloTy  In  StpCh" 


tHflrT  aL  rftEOuEttCT  COUPfTEAS 


HEJL  EQUIPMENT 


MJ«nt 


BENCH  EH  PADFJLfS. 

BALUNS.  AUDKJ  FILTERS 

IN  STOCK. 


T'        UPRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPUES 
OENTRON  IS  BACK  IN  STOCK! 


New  TEN  TEC 
253t  HTf  CoraaiTs.  Argoay  tl.  Century  22 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP..  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


LAP0€ST  stocking  hah  dealer 


nvvw    iwrR   ony    *    COHPlETE  flEPAJA  LAB  ON  PAf  M<SES 


"Aqul  Se  Heblfl  Esp*nol" 

BARRY  INTERNATIONAL  TELEX  72-7070 
HERCHANDTSE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PUCES 

III  +U-frwtMT*JkM  teSJflPM.       TWUrtfiflPW 
murta*  a  Sin&r  lOAN   lo  £  PM  iFpm  Pktu^j 

APJTHOR^ED  DtSTS  MCKAY  OYMEK  FOR 
SHORTWAVE  ANTENNAS  A  RECEIVERS 

IftTiLEX  "Spring  Si   StAlton 
S^waj*.    BHT    Whxi  St  Station  ^ 

l*JO.-F^  TrairvBwy  StaHfln- 
Bus:  Broadway  *S  to  Sprino  St, 
piTf — M8UM  Jew  Sr#t"3n 


coe  ces, 

Cu«hcf»h 


W*  Steele   AEA,  ABRL.  Ujtoa.  Araco.  Antenna  SiaaUaiiii    A*t*iic. 

A*tron  B  4  K.  B  i  *  Baslv  Bench 

Comnntfilciliowi  Spec-  CflfmectDfi 

Dan**,  Dartrea  DbMnai.  Drake  ETO  lAJphat 

Sound    n*nnr.  Hutoat  iWrwtronicst  Hy-(i«n,  kasm,  #iLH    MtrUwuMk 

Lirwn,    HClri    rOamaj.    MFJ     J  W     Hifler,    Hifti  PfOdvCU.    Hif«o«, 

Newtronw!^.  Ny*  VAing.  Patomar,  IF  ProductSs  ftadto  Amateur  CaAtooo* 

Robot,  nochmi  CoMna.  Sax  ton  Shunj,  Tektx.  Tempo,  Tefr  Tec 

totyti  HI  Pbtre.  Thony-E  TUBES.  W2AU,  Waber.  WftxcM.  Yeetu  Ham  and 

Commatoal  Radn*.  Yocom.  YioropK^  Curt**.  Tn-Ei   Wacom  Oup«*4r\. 

Repeeapra.  Pteripa  Dodge.   Feaon  maMCOnu-,  Scanner^.  Cryslate  .  R**o 

PvbUcationa. 

WE  hOw  STOCK  COMMERCIAL  COMMUHIC ATiO**5  SVSTE.MS 
ALER  rttrXnnES  INVITED  PHONE  IN  YOUR  ORDER  A.  BE  «Ei«&liRSE0 


co*im«c li l  rtaDioa  i 
Ameteuf  Radio  Courses  Given  On  Our  Premiws,  CaJI 
Kaeort  Ordera  Shipped  Immedlataly   TCLfX  1 2  76  To 
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2)  The  1939  New  York  World's  Faff 

3)  The  1938  San  Francisco  World's  Fair 

4)  The  1933  Chicago  World's  Fair 

2}  In  1955,  what  weighed  280  pounds,  used 
35  tubes,  and  required  375  Watts  of 
power? 

1)  A  color  TV  camera 

2jt  A  color  TV  receiver 

3J  A  color  TV  transmitter 

4}  A  color  video  switcher 

3)  What  are  the  two  basic  TV  scanning 
systems? 

1)  Interlaced  and  sporadic 

2)  Interlaced  and  random 

3)  Random  and  sequential 

4)  Sporadic  and  sequential 

4) Which  of  the  foi lowing  sitcoms  never 
had  an  episode  dealing  with  amateur  ra- 
dio? 

1)  -Hazer 

2)  The  Munsters' 

3)  "Green  Acres " 

4)  'My  Favorite  Martian ' 

5)  Trie  first  TV  station  to  broadcast  on  a 
regular  basis  was: 
VYNBC.  NewYocfc 

2)  WGY.  Schenectady 

3)  KNXT,  Los  Angeles 

4|  WXTV.  Philadelphia 

ELEMENT  2 
TRUE- FALSE 


True    False 


1)  A  Plumblcon  Is  a  type 
of  TV  picture  tube. 

2)  An  image  orthlcon  Is 
a  video  pickup  tube 
used  in  state-of-the- 
art  TV  cameras. 

3>  CBS  proposed  the 
first  "all  electronic* 
co+or  TV  system 

4)  WR4AAG  was  the  first 


A  TV  repeater. 
5}  From  the  late  1920s 
through  the  late 
1930s,  the  most  popu- 
lar television  charac- 
ter was  Felix  the  Cat 

6)  TV  video  is  transmit- 
ted in  FM 

7)  TV  audio  is  transmit* 
ted  in  AM. 

8)  The  TV  movie,  The 
Day  After,  *  promi- 
nently featured  ham 
radio. 

9)  NBC's  first  TV  stal ion 
was  New  York's 
W2XBS. 

10)  'Channel  1 "  is  now 
the  amateur  2-meter 
band. 


ELEMENT  3 

MATCHING 

Match  the  TV  pioneer  in  Column  A  with 
his  accomplishment  in  Column  B 


Column  A 

1)  John  L  Baird 


2)  K.  F.  8ragn 


Column  8 

A)  German  scientist 
who  Invented  the 
scanning  disk 

B)  Englishman  who 
formed  the  first 
company  exclu- 
sively devoted  to 
television 

C)  Invented  the  cath- 
ode ray  lube 

4)  Vladimir  2wo-    D)  Russian  emigre  who 


3)  Paul  Nipkow 


rykln 

5)  E  F   W.  Alex- 
arvrJerson 


invented  the  image 
iconoscope 
E)  Chief  television  con- 
sultant (or  General 
Electric,  he  con- 
ducted many  impor- 


tant TV  experiments 
fc-r  the  company  In 
the  1920s 
F)  Invented  the  "radio- 
scope* 

ELEMENT  4 
FILL  IN  THE  BLANK 

1)  A  US  TV  picture  ordinarily  contains 

lines 

2)  ATV  audio  Is  usually  carried  on  a 

MHz  subcarner. 

3)  The  standard  vertical  sweep  frequency 
is MHz. 

4)  VtR  Is  the  abbreviation  for ► 


5)  The  time  prior  and  subsequent  to  the 
sync  pulse  Is  the period. 


THE  ANSWERS 


Element  \ 

1—2 

2—1 


April  20. 1939,  to  be  exact 
Not  exactly  what  you  would  call 
a  mml*c*m. 

3—2  The   interlaced   system   is  the 

one  most  commonly  used. 

4—3  Remember  Mr.  B  s  TVI  prob- 

lem? Remember  Herman  talk- 
ing to  Mars  tine  p Janet,  not  the 
service)  on  his  radio?  Remem- 
ber Uncle  Martin's  alibi  for  all 
that  strange  eiectronlc  equip- 
ment? The  networks  sure  had  a 
strange  view  of  our  hobby 

5—2  In  1928. 


Element  2. 
1— False 

2— False 


It's  a  video  pickup  lube  used 
in  TV  cameras 
Image  orthicon  tubes  have 
not  been  widely  used  for 
about  20  years, 


3 — False 

4— True 
5— True 


6—  False 
7— False 
8— True 


9— True 


1 0—  False 


CBS's  system  featured  a 

spinning  mechanical  disk. 

In  Washington  DC. 

A  foot  high  statuette  of  Felix 

was  used  in  a  variety  of  TV 

tests  during  those  years. 

No.  AM. 

No,  FM 

Sure.  Remember  all  those 

poor  survivors  radioing  for 

help  from  the  college's  radio 

club? 

As  the  call  indicates,  it  was 

an  experimental  station.  The 

year  was  1931. 

Six  meters. 


Element  3: 

t-B,  2-C.  3-A.  4-D,  5— E 

Element  4 

1—525 

2—4.5 

3-59.94 

4— vertical  interval  reference 

5— blanking 

SCORING 

Element  I: 

Seven  points  for  each  correct  answer 

Element  2: 

Three  points  for  each  correct  answer. 

Element  3: 

Eight  points  for  each  correct  answer. 

Element  4: 

Five  points  for  each  correct  answer. 

How  did  you  do? 

1-20  points—In  a  btlnd  spot 
21-40  points— *  Waiting  tor  Uncle 

Mill les  return 

41-60  points— One  set  home 

61 -SO  points— Man  of  vision 

81-100V  points— Vioeo  Range* 


LIMITED  ANTENNA  SPACE? 
B  &  W  OFFERS  SIX  SOLUTIONS  I 


-CL 


<£t=0> 


Barker  &  Williamson  offers  six  new  muf riband  trapped 
dipoles  made  to  fit  in  less  space  than  conventional  anten- 
nas. You  may  not  have  room  tor  that  dream  antenna  farm 
but  no  longer  need  limit  your  operating  to  one  or  two 
bands.  These  new  antennas  provide  low  SWR  on  every 
band  making  a  great  companion  for  today  s  solid  state  rigs 

•  Direct  feed  with  S2  OHM  Coax 

•  1  KW  CVU  2  KW  P.EP,  SSB 

•  SO-239  Termination 


MODEL 

BANDS 

LENGTH 

PRICE 

AS-  160 

160,60,40.  20  METERS 

137  Ft. 

£129,00 

AXS     16C 

160,30  METERS 

96  Ft. 

WTJO 

AS-  B0 

60  4D  ?fl  MFTFPS 

76  Ft. 

99.0a 

AXS  -  80 

B0.  40.  15  METERS 

64  Ft 

WOO 

AS-  40 

40.  70   15,  10  METERS 

40  Ft 

129  00 

AS-  20 

20.  15.  10  METERS 

23  Ft 

99  00 

ADD  S?  00  SHfftNG  &  HANDUNG 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  *  WILLIAMSON 

Quolrtv  Communication  Products  Since  1932 
At  your  Distributors.  Write  Or  Call 
10  Canal  Street  Bristol.  PA  19007 

(215)  788-5581 


Now  you  can  get  in  on  the  fun  in  packet  radio! 


'  Rpadv  14  QpiriU  ■  wired  and  ie*Eed    Low 

Con 
'  Qptritii  win  ltokir  frinscfivars 
'  Eaiy  lo  Ittrn  Mir  16  ape  rale 
'  auifr  -n  Pictfl  Motor*  **d  CW  ideriririiAliM 
1  Utl  ttHh  J  romptiltr   urniinjl  rjl  Teiatfp* 

Hwlilm 

•  Vmini  I  C«ta  H  ASCII  w  BAUDOT 

*  T#*rmnil  5pf  *<3i  trOffl  4i  10  $600  Bind 

■  am*  Link  Sptttft  el  M»  0B  v  HOD  Biufi 
'  AdtCOUtiCJtlp    ur*Cta    «15    B?    V10C 


ep«r}tiQn  m  UlR 


MODEL  PK1 

win  ur  fly  ri<  IK  nOMl 


MM 

':- 

■ttwil 

'  J£*  to  ntpijtf  aMmt  tint 

*  -§*&£*    tnd   Tr*mp»rrm~  mode*  ft*  Oiti  l<i*i 
■  Optnltt  tl  ttt  uAilfmded  e^prite* 
'  ~  Smcwi'  modt 

'  S^iH  •»•"•&«*  *bi  Tt»fi|t»  **olfi*  CMtnH 
'  Standee  (Mnary  1 4k  t&pinlttt  ts  UK 
'  5SK,  RAM  it j' 1 1 ale  oi  tpKitl  order 

*  Cin  6*  c Wlfl"iif*d  tot  LAN  i 
'  Squileh  mpm  lor  thump  a\  rotes  ehmneiE. 

DimtiiiDPi  I  5  X  9.ft  i  V^mcheii 
fcDwni  R*quiipmonl   IE  *ahi  DC  3t  500  mo 

PKl  Su&assem&l^  board  \n\to4  and  tcslnri.  it&s  catei  UtA  5L 

M2ft  •  IK  Addilionai  memory.  <n»rdl(t(t  o-nd  nmcd  j  iD.OTQk 

PKDCC  Ujcumenlnt'rinan!>   iclundiible  an  hiil  PK1  pu'chnw  S  9  55 

PKCBL  Sol  ol  44)  Cibltt  jDfl  25  In  IQ  pin:  <gncQrrnri<lted  to  10  pin)  S  19.35 

PKCNI  10  pin  edge  eonnicEof  only  |j  ridiuirod'i  t  2,95 

PftPWR  Po^tF  5uppNniSV  'npull  I  1,95 

PKCA8  C»MlWl  feil  %  1*  5E 

PKTTT  Jtlttipt  *fl*PK«  rleifivp*  m*chmi  n  ten-  s  tlJI 

P<#&>  WATCHDOG  iSS#mbrfu  Mar  unjntnd*C  rtpetlar  U5f'  I  17  95 

PKL  A'  R5J33 1ml  Confftrr  icei«fii  P*'  HS232  to  -  5     VtaltiQiii  I  21  H 

PKCPR  CPK  Pn»rin4fpK^  d>K  l-J*  rc^jr  jn>  rens^t'-  i  UK 

PK&4  Euhid^  udlt1>nttj]Mr«rmtffiOif  tfjunbm   24  pM  I    i«5 

P«SM  E«fc  id*  21  pin  k  1    «3S 
PUIS*  lp*CrfT  C*2  S^a,  SSI0  MlMfr.  An«  HMc  Nvf4*r  af4M  MdWi«S 

Contact  CLB  tor  mttdiUortMi  tflto  JiKf  tvatUbt*  oplnmi 
w*  ottmr  j  ttm*pteie>  line  o'  Infisnri rr#JT  *rtd  ^#^#rr#rs.   s?r«ps  p/#i#i#f  tor  pr$Mmp&. 
CWW'm  A  sy»trfjt*H)^  (to*  «mir«iir  £  csmmffMi  ujp 
fl«7JU^5r  our  f  ffff  cjfj^f  JUC  *  Vi*9  write*** 


GLB  ELECTRONICS  JNC 

151  Commerce  Pkwy.t  Buffalo,  NY  14224 
718-875-6740     9  to  4 


DeptS, 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


Band 


Kit 


10MT6M, 
2M.220       $680 


Wired 


$860 


440 


$760         $960 


FEATURES: 


SENSITIVITY  SECOND  TO  N0NE;O- 15  uV(VHF),  0.2  uV(UHF)TYP, 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTA L  FILTER 
&  CERAMIC  FILTER  FOR  >  1 00 dB  AT  ±  12KHZ.  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE  &  INTERMOD. 
OTHER  GREAT  RECEIVER  FEATURES;  FLUTTER-PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT- 
TERS,  SEPARATE  LOCAL  SPEAKER  AMPLIFIER  &  CONTROL 
CLEAN,  EASYTUNETRANSMITTER;UPTO20WATTSOUT(UPTO 
50W  WITH  OPTIONAL  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS.  TELEMETRY,  ETC. 


*  R144/R220  FM  RCVRS  for  2M  Of  220  MHz.  0,15uV 
sens.;6  pole  xta!  filter  &  ceramic  filter  in  M.  helical 
resonator  front  end  for  exceptional  selectivity. 
>100dBat  ±12kHz,fo#st  available  today,  Flut- 
ter-proof squelch,  AFC  tracks  drifting  xmlrs* 
Xtafoven  avaM,  Kit  only  $138. 

•  R451  FM  RCVR  Same  but  for  uhf.  Tuned 
(Ine  front  end,  0.3  u V  sens.  Kit  only  $1 38. 

*  R76  FM  RCVR  for  1QM,  6M,  2M,  or  220.  As  above, 
but  w/o  AFC  or  he*,  res.  Kits  only  $1 18.  Also  avail  w/4  pole  fitter,  onry  $96fltit 

•  R110  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
or  ham  bands  or  Space  Shuttle.  Only  $96. 


T51  VHF  FM  EXCITER  for  lOM.GM^M,  or 

220  M  Hz.  2  Walts  continuous,  up  to3  W 

intermittent  $68/kit. 

T451  UHFFM  EXCITER  2  to3  Watts,  Kit  only  $78. 

Xta  I  oven  avail 

VHF  &  UHF  LINEAR  AMPLIFIERS.  For  either  FM  or  SSB>  Power  levels 

from  10  to  45  Watts  to  go  with  exciters  &  xmtg  converters.  Several  models. 

Kits  from  $78. 


NOW— FCC  TYPE-ACCEPTED  TRANSMITTERS*  RECEIVERS  AVAILABLE 
FOR  HtGHBAND&  UHF.  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


Modefs  to  cover  every  practical  rf  &  it  range  lo  listen  ioSSB. 
FM.ATV.etc.NF=2dBorless 

Antvrtna 
Input  R/inv* 

2B-32 
50-52 
W-54 

144-441 

145-147 

14&-14B 
I44-14& 
20-222 
220-224 

222-226 
220-224 
222-22* 


VHF  MODELS 

Kit  with  Case 

Less  Case 
Wired 


S4S 

$39 
S69 


Output 

144- T4B 

29-30 

144-148 

23-30 

26^30 

27-ZM 

25-30 

26-30 

144-1*8 

|«4-f4i 

50^-54 

2S-30 


LOW-NOISE  PREAMPS 


Hamtronics  Breaks 
the  Price  Barrier! 

* 

^   No  Need  to  Pay  $80  to  S1 25 
for  a  GaAs  FET  Preamp. 


FEATURES: 

■  Very  Low  Noise:  0.7 dB  VHF,  CLSdB  UHF 

■  High  Gain:  18  iq2B  dBr  Depending  on  Freq. 

*  Wide  Dynamic  Range  for  Overload  Resistance 

*  Latest  Dual-gate  GaAs  FFT.  Very  Stable 


UHF  MODELS 

Kit  with  Case  $59 

Less  Case  $49 

Wired  $75 


432-434 
435-437 
432-436 
432-436 
439.25 


26-30 
2B-30 

144-148 
50-54 
61.25 


SCAN  N  E  R  CONV  ERTERS  Copy  806  M  Hz  band  on  any  scarh 
ner.  Wired/tested  ONLY  see 


TRANSMIT  CONVERTERS 


For  SSB.  CWfc  ATV,  FM,  etc.  Why  pay  brg  bucks  for  a  mufti 
mode  ng  tor  each  band?  Can  be  linked  wi  th  receive  convert  - 
era  (or  transceiver  Walts  output  vhf.  1  Watt  uhf. 

Antenna 
Output 


MODEL 

LNG-28 

LNG-50 

LNG-144 

LNG-160 

LNG-220 

LNG^32 

LNG^BOO 


TUNES  RANGE 

26-30  MHz 
46-56  MHz 
137-150  MHz 
15fr172MHz 
210-230  MHz 
400470  MHz 
800-960  MHz 


PRICE 

$49 
$49 
$49 
$49 
$49 
$49 
S49 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 

For  UHF, 
Model  XV4 
Kit  $99 
Wired  $169 


Exciter 
Input  Range 

2S30 

2B-29 

26-30 
27-27.4 

28-30 

5ChS4 
144-146 

50-54 
144-146 

2B-3D 


50-54 

61.25 

144-146 


144-146 

145-146 

50-52 

144-144.4 

220-222* 

220-224 

50-52 

144-143 

26-30 

432-434 

436-437 

432-43S 

43*39 

432-436' 


*  Add  S20f  ex  2M  input 


VHF  &  UHF  LINEAR  AMPLIFIERS.  Use  with  above. 
Power  levels  from  10  to  45  Watts.  Several  models, 
kits  from  $78. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce intermod  and 
cross-band  interference 
in  critical  applications. 
12  dB  gain. 


Model 

HRA-144 

HRA-220 

H  R  A-432 
HRA-(  ) 
HRA-(     ) 


Tuning  Range 

143-150MHZ 
213-233  MHz 
420-450  MHz 
150-174  MHz 
450-470  MHz 


Price 

$49 

$49 
$59 

$54 
$64 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR.  Run  up 

to  1200  baud  digital  or  packet  radio  sig- 
nals through  any  FM  transmitter.  Auto- 
matically keys  transmitter  and  provides 
handshakes.  1200/2200  Hz  tones.  Kit  only 
$45. 

•  DE-202  FSK  DATA  DEMODULATOR.  Use 
with  any  FM  receiver  to  detect  packet  ra- 
dio or  other  digital  data  in  "202"  modem 
format  Provides  audio  conditioning  and 
handshakes.  Kit  only  $38, 

•  COR-2  KIT  With  audio  mixer,  local 
speaker  amplifier,  tail  &  time-out  timers. 
Only  $36. 

•  COR-3  KIT  as  above,  but  with  "courtesy 
beep1'.  Only  $58. 

•  CWID  KITS  158  bits,  easily  field  program- 
mable, clean  audio.  Kit  only  $68. 

■  A16  RF  TIG HT  BOX  Deep  drawn  alum, 
case  with  tight  cover  and  no  seams. 
7x8x2  inches.  Designed  especial ly  for 
repeaters.  $20, 

•  DTMF  DECODER/CONTROLLER  KITS. 
Control  2  separate  on/off  functions  with 
touchtones®,  e.g.,  repeater  and  auto- 
patch.  Use  with  main  or  aux.  receiver  or 
with  Autopatch.  Only  $90 

•  AUTOPATCH  KITS.  Provide  repeater  auto- 
patch, reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Only  $90.  Requires  DTMF  Module. 

«  SIMPLEX  AUTOPATCH.  Use  with  your  FM 
transceiver.  System  includes  DTMF  &  Au- 
topatch modules  above  and  new  Timing 
module  to  provide  simplex  autopatch  and 
reverse  autopatch.  Complete  patch  sys- 
tem only  $200/kit.  Call  or  write  for  details. 


Call  or  Write  for  FREE  CATALOG 

(Send  $2.00  or4  IRC's  for  overseas  mailing) 

Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


amironics,  inc. 

65>D  MOUL  ROAD  •  HILTON  NY  14468 

PhOtlBl  716-392-9430         Hamtronics'  ra  a  ragistand  trtttmtr* 


THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 

hkjh  qualify  hook  on 
probes  included 


Ufii.*jr  passed  qua  lily  M  »n  urtbsa  Eat-  i    Re.t'^' 

•cope  compare  «rb  casima  nundteda  ir>ore.  Featuios  include 

i  r.nrnponenT  lestmfl  Circuit  Tgr  refii&lQr.  cnpflCilor.  digital  Circuit  and 

diode  lesiing.  ■  TV  vi duo  sync  filter  ■  wu.k  -'m  id  width  &  higbsensn- 
Irviiy  ■  internal  grflticulft  •  rrooT  panel  trcicu  rotator  •  Z  mm  ■  high 
sensiliwity  x-y  mods  *  regulated  powsr  supply  *  tjuni-m  cahbrtnnr 

.  k  riOiid  triggering       "  USA— Add  1 10.00  par  unit  lor  postage.  overseas  orders 

add  1£%  of  total  order  lor  Insured  Surlace  Mail 


95* 


RAMSEY  D- 1100 
V0M  MULTITESTER 

Compel  uid  r*Ciflbie,  designed,  to 
service  a.  wide  mm- 1  .  j  >prnen  t 

Featutes  include  •  mirror  hack 
scale  »  double  jeweled  precision 
moving  call  ■  double  overload  pro- 
section  *  an  ideal  low  cost  unll  lot 
(he  heginnrjr  or  as  a  spa.ro  back-up 
unit 


$1995 


teil  lead!  *nd 

battery  included 


45  MHz  DUAL  SWEEP  OSCILLOSCOPE 


BamE/try  Q^^i  It  4  Oil  a  I  Ijit*  e**e  d*H|roC  weep  ur,.i  mil  i 
*i\)r.a\4t\tt)t  lift*  to  PflfniH  cheai  vh  Short  fl»i  I 

LllMer  ifefli.n  M  variable  trigger  n, ^  ■     m  cali- 

brated 3«f©ap  1im«i  ringe*  from  D  6  i^iv  tuO.JpRd  -v  *  h.n-.  wjqtlable  sm  i 
liiiiu  *  X(i  swsep  maaniriftaliOi'i  ■  tin  kigrjttrigurqas;  CM!  CHOLINE  EXTamcil 
■nd  LNTafhdi  \V  rnoaaj  •  Ironl  panal  ■  y  oparaiaon,  Zaait  inpul  *  num  ditfE/- 
*r»CBnf  CNl.  and  Ci '  ■    ■  w*«Hp  cjnle  ami 

VWECD  QLitriit  •   lUte  ROWS  *  s  rijl*  »*■«•  i  -    USA—  Add  HO-QQ  B*i  unit  *K  posing*    cinruH 

■Od  1S%  at  191*1  enter  fcw  hwnri  SwfImu  lUil 


$799.95* 

t»t|li  quality  hooK  on 
prober  Included 


NEW  RAMSEY  1200 
V0M  MULTITESTER 

Crteck  trariststors  diodes  and 

LED*  with  ihi!>  protf^5ional  quality 
meter  Other  tenlurm  include, 
decibel  scale  •  2QK  voli  metering 
system  •  3    '  mirrored  scale  ■ 
polarity  switch  »  ?U  measuring 
ranges  ■  safety  pfobee  ■  riiLjti 
impact  plastic  titan 


$2495 


test  leads  and 
battery  Included 


RAMSEY  D-3100 
DIGITAL  MULTIMETER 

Reliable,  accurate  digital  mei- 

sorerrwnlt  it  in  amaj-mg^  tow 
cost  •  in-line  color  coded  push 
buttons,  ipeeds  range  selm  ttofl 
*  abspiasiicHM  stand  •  race*-$ed 
input  jfickri  •  overload  protection 
on  all  ranges  ■  3'r,  digit  LCD  dis- 
play with  riuSo  zero,  auto  polfmty 
S  lOnv  SAT  indicator 


$4995 


tet  1  feeds  and 
battery  tn^lwded 


CT-7G  7  DIGIT  525  MHz 
COUNTER 

Lao  Quality  It  a  Dream  inraruijn  price  Features 

*  3  frequency  ranges  eatti  mm  p«e  amp  «  duel 
seiectatjfe  one  times  •  g*te  acimtv  nukaeof 

*  SOmV  9  SO  MHz  thrall  *tn»tlvily  •  wide 
frequency  rang*  *  1  ppm  accuracy 


$11995 

CT-70kil  

3P-4  mead  paqk.    .. 


wired  includes 
AC  adapter 


CT-90  9  DIGIT  600  MHz 
COUNTER 

The  most  veruiiie  tor  less  frien  $300 
se*ectsd+i?  gale  tiroes  •  9  dkditi  •  ija-  ■ 
-    :  5D>«  *  ho4d  •  25mv  <&  T5©  Mr- 
stfnnty  •  10  MKi  timebase  for  WWV  caelw 
•  '  pptt  AccurftCv 


$14995 


wired  inctoOet 
AC  adapiei 

CT-90|ilt  $129.95 

OV^  1  fj  1  PPM  twmn  rirnebasP  .  59.95 

BP-4  mcfld  pack  . ,  fl,&5 


CT-125  9  0IG1T  1 .2  GHz 
COUNTER 

A  ?  rjgil  counter  that  mil  cudpeelofm  units  cost' 
mo  hundreds  mo**  •  gaje  rnq»CeiOT  e  24nVtf  ra 
•56  MHz  ryptca"  sernwty  •  9 digit  Ociptay 
*  1  ppm  accuracy  *  drsplay  hold  *  duss  inputs 
*"TTi  pfeajiTrpa. 


DM-700  DIGITAL  MULTIMETER 

ProPu&slonal  quatiw  aj  a  Hobbyist  price.  Fea- 
turrai  Include  2$  diflmmnt  ranges  and  B  tunc- 
Norn  ■  3'4  di^ii.  '.-.  inLti  LED  display  *  auto- 
mntic  drtciTnai  placement  ■  auiornatic  pofnm 


$16995 

BP-J  nicQd  p*c* 


wired  inctudet 
AC  adapler 


CT-50  8  DIGIT  600  MHz 
COUNTER 

A  lamiiej  las)  benctt  counter  wiTh  optaonai 
recerre  fnsqvency  edepier.  wtuch  turns  the  CT- 
50  tnto  •  digital  resdoul  tor  most  mrty  recenrer 
•  ?5  mV  «  150  MM*  typ>c*!  sen»l*it  r  e  a  dig  J 
dis^Ayr  ■  t  ppm  Accuracy 


$16995  *, 

CT-&D  kit  

rtA-1  receiver  adapter  Ml 


1139-95 
.  ,    14.95 


ItMWft* 


M1995 

DM-700  > it 
MP-i  probe  set 


wiirrd  Includes 
AC  adapter 


PS-2  AUDIO  MULTIPUER 

Ttie  PS-2  is  handy  for  bigM  rBsolullon  .Tmdia 
resofuHon  meHurefnet^ii  multiplies  UP  in  tra^ 
quency  *  gr«at  Ipr  PL  lone  rfieaauronnents 
•  multipiins  by  10  or  too  •  0  01  Hz  resolution  ft 
Cuit!  in  signal  preamp/condi Hotter 


$4995 


PR-2  COUNTER  PREAMP 

The  PR-2  la  Ideal  tor  measurir-     •  ■■i^nals 

Irom  10  to  UKK)  MHj  *  llai  £5  db  gsm  •  BNC 
donneciura  •  oieal  tor  shifting  ftf  •  ideal 

tecaiverrfV  preamp 


$4495 


wired  mdudea 
AC  adapter 


PR 


PS-2  hit 


PS-1 B  GOO  MHz  PRESCALER 

■  '■       :■■  M'r-'  1  Hngo  ciT  youf  prg^Piil  i.iii ii'.h^  1 1 

1' Ml  1/  ■  2  El  age  preamp  •  divide  oy  II 

1  ultry  *  sensitivity  i!5nW  rp  150  MHj  *  BNC 

conneciors  *  driven  any  counter 

wired  Include* 
AC  adapter 

ps-ieti'  i*9 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna — BMC  plug  . .  $  8.95 
High  impedance  probe,  light  loading  ,  .  .  16.95 
Low  pass  probe,  audio  use  .,.,♦,„...     16.95 

Direct  probe,  general  purpose  use 13,95 

TIM  ball,  lor  CT*70t  90, 125 .:*.•,  «i     3*95 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  Gl 


TERMS:  •  laiiilaciitHp  guaranteed  •  examine  tor  1&  days  <l  not  pleated  rtium  in 
0rigin)i  farm  tar  relutitt  *  atjrj  6*  ,•  'or  shrppinrj  ind  insurance  h>  •  matiftiufn  q| 
SID  DO  •  svtTieit  Idd  I5L -,  l&r  turfice  mail  >  COO  add  S?  50  ICOO  in  USA  only) 
*  orders  under  115  00  add  Si  &0  •  NY  t^sitienis  add  7'  -  sales  lax  *  90  day  pans 
warranty  en  all  hits.  *  3  year  p»rl$  A  llbor  warranty  on  all  wired  uniii 


FenfteliJ.  N.Y.  14626 
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TYPE 


TUBES 


PRICE 


TYPE 


PRICE 


TYPE 


PRICE 


ZC39/7289 

$  34.00 

I182/4600A 

$500,00 

ML7BI5AL 

J  60.00 

2E26 

7,95 

4600A 

500.00 

7843 

107.00 

2K28 

200,00 

4624 

310.00 

7854 

130.00 

3-500Z 

102,00 

4657 

84,00 

ML7855KAL 

125.00 

3-1000Z/8164 

400.00 

4662 

100.00 

7984 

14.95 

3B28/866A 

9.50 

4665 

500.00 

8072 

84 .  00 

3CX400U7/8961 

255,00 

4687 

P.O.R. 

8106 

5.00 

3CX1000A7/8283 

526,00 

5675 

42.00 

8117A 

225.00 

3CX3000F1/8239 

567,00 

5721 

250,00 

8121 

110.00 

3CW30000H7 

1700.00 

5768 

125,00 

8122 

110.00 

3X250OA3 

473.00 

5819 

119.00 

8134 

470.00 

3X3O0OF1 

567.00 

5836 

232.50 

8156 

12.00 

4-65A/8165 

69,00 

5837 

232.50 

8233 

60.00 

4-125A/4D21 

79.00 

5861 

140.00 

8236 

35.00 

4-250A/5D22 

98.00 

5867A 

185.00 

8295/PL172 

500.00 

4-400A/8438 

98.00 

5868/AX9902 

270.00 

8458 

35.00 

4-400B/7527 

110.00 

5876/A 

42.00 

8462 

130.00 

4-400C/6775 

110.00 

5881 /6L6 

8.00 

8505A 

95 .  00 

4-1000A/8166 

444.00 

5893 

60.00 

8533W 

136,00 

4CX250B/7203 

54.00 

5894/A 

54.00 

8560/A 

75.00 

4CX250FG/8621 

75.00 

5894B/8737 

54.00 

8560AS 

100.00 

4CX2B0K/8245 

125.00 

5946 

395.00 

8608 

38.00 

4CX250R/7580W 

90.00 

6083/AZ9909 

95,00 

8624 

100.00 

4CX300A/8167 

170.00 

6146/6146A 

8.50 

8637 

70,00 

4CX350A/8321 

110.00 

6146B/8298 

10.50 

8643 

83.00 

4CX350F/8322 

115.00 

6146W/7212 

17,95 

8647 

168.00 

4CX350FJ/8904 

140,00 

6156 

110.00 

8683 

95.00 

4CX600J/8809 

835.00 

6159 

13.85 

8877 

465.00 

4CX1000A/8168 

242.50* 

6159B 

23.50 

8908 

13,00 

4CX1000A/8168 

485.00 

6161 

325.00 

8950 

13.00 

4CX1500B/8660 

555.00 

6280 

42 .  50 

8930 

137.00 

4CX5000A/8I70 

1100.00 

6291 

180.00 

6L6  Metal 

25.00 

4CX10000D/8I71 

1255.00 

6293 

24,00 

6L6GC 

5.03 

4CX15000A/8281 

1500,00 

6326 

P.O,R, 

6CA7/EL34 

5.38 

4CW800F 

710.00 

6360/A 

5.75 

6CL6 

3.50 

4D32 

240.00 

6399 

540.00 

6DJ8 

2.50 

4E27A/5-125B 

240.00 

6  550  A 

10.00 

6DQ5 

6.58 

4PR60A 

200.00 

6883B/8032A/8552 

10.00 

6GF5 

5.85 

4PR60B 

345.00 

6897 

160.00 

66J5A 

6.20 

4PR65A/8187 

175,00 

6907 

79.00 

6GK6 

6.00 

4PR1000A/8189 

590,00 

6922/6DJ8 

5.00 

6HB5 

6.00 

4X150A/7034 

60.00 

6939 

22.00 

6HF5 

8.73 

4X150D/7609 

95,00 

7094 

250.00 

6JG6A 

6.28 

4X2508 

45,00 

7117 

38.50 

6JM6 

6.00 

4X250F 

45.00 

7203 

P.O.R. 

6JN6 

6.00 

4X500A 

412.00 

7211 

100.00 

6JS6C 

7.25 

5CXI5O0A 

660.00 

7213 

300.00* 

6KN6 

5.05 

KT88 

27,50 

7214 

300.00* 

6KD6 

8.25 

416B 

45.00 

7271 

135.00 

6LF6 

7.00 

416C 

62.50 

7289/2C39 

34.00 

6LQ6  G.E. 

7.00 

572B/T160L 

49.95 

7325 

P.O.R. 

6LQ6/6MJ6  Sylvania 

9,00 

S92/3-2O0A3 

211.00 

7360 

13.50 

6ME6 

8.90 

807 

8.50 

7377 

85.00 

12AT7 

3.50 

811A 

15.00 

7408 

2.50 

I2AX7 

3.00 

812A 

29.00 

7609 

95.00 

12BY7 

5.00 

813 

50.00 

7735 

36.00 

12JB6A 

6.50 

NOTE  *  =  USED 

TUBE 

NOTE  P.O.R,  =  PRICE 

ON  REQUEST 

"ALL  PARTS  MAY  BE  NEW,  USED,  OR  SURPLUS.   PARTS  MAY  BE  SUBSTITUTED  WITH  COMPARABLE  PARTS  IF  WE 
ARE  OUT  OF  STOCK  OF  AN  ITEM. 


NOTICE:  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


For  information  call:  <602)  242-3037 


Toll  Free  Number 
800-528-0180 
(For  orders  onty) 


"AM  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  vtfith  comparable  parts 
it  we  are  out  of  stock  of  an  item." 


oJVf ^IJz  electroi|ic$ 
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"FILTERS" 

COLLINS  Mechanical   Filter  #526-9724-010  MODEL  R55Z32F 

455KHZ  at  3.2KHz  wide,  May  be  other  models  but  equivalent.  May  be  used  or  new,  $15.99 

ATLAS  Crvstol  Filters 

5.595-2.7/8/ISB,  5.595-2.7/LSB 

8  pole  2.7KHZ  wide  Upper  sideband .  Impedance  SOOobms  15pf  In/800ohms  Opf  out,     19,99 

5.595-2.7/8/U,  5,595-2,7/U$B 

B  pole  2.7Khz  wide  Upper  sideband.  Impedance  BQQohms  15pf  m/QOOohms  Opf  out,     19,99 

5. 595-. 500/4,  5.595-,500/4/CW 

4  pole  500  cycles  wide  CW.  Impedance  800ohms  15pf  In/800ohms  Opf  out,  19,99 

9,0USB/CW 

6  pole  2.7KHz  wide  at  6dB.   Impedance  680ohms  7pf  In/300otins  8pf  out.  OT-1599Hz  19,99 

KOKUSAI  ELECTRIC  CO.  Mechanical  Filter  #MF-455-ZL/ZU-21H 

455KHz  at  Center  Frequency  of  453, 5KC,  Carrier  Frequency  of  455KHz  2,36KC  Bandwidth, 
Upper   sideband.   (ZUJ  19,99 

Itfwer  sideband.   (ZL)  19,99 

CRYSTAL  FILTERS 


»  * • **••#•• 


»#••♦##*♦#*»•»*•♦*»#*****♦*••**•••*#»***•••#•» 


NlKKO 

TEW 

SDK 

TAMA 

TYCO/CD 

MOTOROLA 

PTI 

PIT 

PTI 

OCMTECH 

FBC 

FILTBCH 


FX-07800C 

FEC-103-2 

SCH-113A 

TF-31E250 

001019880 

4S84863B01 

5350C 

5426C 

1479 

A10300 

ERXF-15700 

2131 


7 ,  3MHz 

10.6935MHz 

11.2735MHz 

CF  3179, 3KHZ 

10.7MHz  2pole  15KHz  bandwidth 

11.7MHz  2pole  15KHZ  bandwidth 

12MHz  2pole  15KHz  bandwidth 

21.4MHz  2pole  15KHz  bandwidth 

10,7MHz  Spole  bandwidth  7* SKHz  at  3dBf  SKHz  at  6dB 

45MHz  2pole  15KHz  bandwidth 

20.6MHz  36KHZ  wide 

CF  7.825*fli2 


$10,00 

10*00 

10,00 

19,99 

5,00 

5,00 

5,00 

5.00 

20,00 

6.00 

10.00 

10,00 


**»+#*»#    #»«-**«*«•***++**   •***#»•«**»*•«•**#   + 


«-«****•• 


CERAMIC  FILTERS 


AXEL 


CLEVTTC 


ftJRATA 


NIPPON 


TOKIN 


4F449 

TO01A 

TCF4-12D36A 

HFB455B 

BFB455L 

CFM455E 

CFM455D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

CFW455D 

CFW455H 

SFE455D 

SFD455D 

SFE1C7MA 

SFE10.7MS 

SFGHL7MA 

LF-B4/CFU455I 

LF-B6/CFU455H 

IF-B8 

LF-C18 

CF455A/BFU455K 


12,6KC  Bandpass  Filter  3dB  bandwidth  l,6KHz  frcm  11,8-13. 4KHz 

455KHz-i-2KHz  bandwidth  4-71  at  3dB 

455KHz-i-lKHz  bandwidth  6dB  min  12KHz,  60dB  nax  36KHz 

455KHz 

455KHZ 

455KH2  -l-5,5KHz  at  3dB  ,  +-8KHZ  at  6dB  ,  +-16KHZ  at  50dB 

455KHz  -i-7KHz  at  3dB  ,  -1-lOKHz  at  6dB  ,  H-20KHZ  at  SOdB 

455KHZ  4-5. SKHz  at  3dB  ,  4-8KHz  at  6dB  ,  +-16KHZ  at  60dB 

455KHZ  -I-2KHZ  bandwidth  -4-15KHZ  at  6dB,  -^30KHz  at  40dB 

455KHz  -I-2KHZ  bandwidth  +-12,  SKHz  at  6dB  f   4-24KHz  at  40dB 

455KHz  -f-lKHz  bandwidth  +-4,  SKHz  at  6dB  ,  +-10KHZ  at  40dB 

455KHz  ^lKHz  bandwidth  h-3KHz  at  6dB  f  -i-9KHz  at  40dB 

455KHZ  -i-IKHz  bandwidth  -i-2KHz  at  6dB  ,  -i-6KHz  at  40dB 

455KHz  +~10KHz  at  6dB  ,  +-20KHz  at  40dB 

455KHz  4-3KHZ  at  6dB  ,  *t-9KHz  at  40dB 

455KHz 

455KHZ  +*2KHz  f  3dB  bandwidth  4, SKHz  +-IKHz 


10,7MHz  280KHZ  4-5QKHZ  at  3dB 

10, 7MHZ  230KH2  +-50KHZ  at  3dB 

10.7MHz 

455KHZ  +-1KHZ 

455KHZ  4-lKHz 

455KHZ 

455KHz 

455KIIZ  +-2KHZ 


650KHZ  at  20dB 
570KHZ  at  20dB 


10,00 
5.00 

10.00 
2.50 
3.50 
6.65 
6.65 
8,00 
2.90 
2.90 
2.90 
2,90 
2,90 
2.90 
2,90 
2.50 
5.00 
2.50 
2,50 

10.00 
2.90 
2.90 
2,90 

10,00 
5.00 


MATSUSHIRA    EFOL455K      455KHz  7,00 


BKV  STARTING  VOLTAGE  DC 

$59.99 


SPECTRA  PHYSICS  INC,  Model  088  HeNe  LASER  TUBES 

POWER  OUTPOT  1.6M?.  BEAM  DIA,    .75**1  BEAM  DIE.    2.7MR 

58K  OHM  1WTT  BALLAST  1000VDC  +~1G0VDC  At  3.7MA 

R0TR0N  MUFFIN  FANS  Model  HARK*l/MU2Al 

115  VAC  14WATTS  50/60CPS  IMPEDOJCE  PROIECTED-F 

loscra  at  60CPS  THESE  ARE  NEW 

G\M  (ill     „  1^^*  Jt  ,    -  j-,  TOll    Fre€    Number  surplus,    and    pans    may   be 

(5Iti  tyz  electronic*       800-528-0180  rri^jrosE? 


88cm  at  50CPS 


S  7,99 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


(For  orders  only) 


For  Information  call:  (602)  242-3037 


1 


m 
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RF  TRANSISTORS 


TYPE 

PRICE 

TYPE 

2N1561 

§25.00 

2N5920 

2N1562 

25.00 

2N5921 

2N1692 

25.00 

2N5922 

2N2857 

1.55 

2N5923 

2N2857JAN 

4.10 

2N5941 

2N2857JANTX 

4.50 

2N5942 

2N2876 

13.50 

2N5944 

2N2947 

18.35 

2N5945 

2N2948 

13,00 

2K5946 

2N2949 

15.50 

2N5947 

2N3118 

5.00 

2N6080 

2N3119 

4.00 

2N6081 

2N3134 

1.15 

2N6082 

2N3287 

4.90 

2N6083 

2N32SS 

4.40 

2N6084 

2H3309 

4.85 

2M6Q94 

2N3375 

17.10 

2N6095 

2N3478 

2*13 

2N6096 

2N3553 

1,55 

2N6097 

2K 3553 JAN 

2,90 

2W6105 

2N3632 

15.50 

2N6 1 36 

2N3733 

11.00 

2N6166 

2N3818 

5.00 

2N6267 

2N3866 

1.30 

2N6304 

2N3866JAN 

2.20 

2N636S 

2N3866JANTX 

3.80 

2M6439 

2N3&66JANTXV 

4.70 

2N6459 

2N3866AJAHTXV 

5.30 

2N6567 

2N3924 

3,35 

2N6603 

2N3926 

16.10 

2N6604 

2K3927 

17,25 

2N6679 

2N3948 

1.75 

2K6680 

2N3950 

25.00 

021-1 

2N3959 

3,85 

01-80703T4 

2N4012 

11.00 

35C05 

2N4037 

2,00 

102-1 

2N4041 

14,00 

103-1 

2N4072 

1,80 

103-2 

2N4080 

4,53 

104?  1 

2N4127 

21,00 

163PI 

2N4416 

2.25 

181-3 

2N4427 

1,25 

210-2 

2N442S 

L85 

269-1 

2N4430 

11,80 

2S1-1 

2N4927 

3,90 

282™  1 

2K4957 

3,45 

482 

2N4959 

2,30 

564-1 

2H5016 

18,40 

698-3 

2K5026 

15,00 

703-1 

2N5070 

18,40 

704 

2N5G90 

13,80 

709-2 

2N5108 

3.45 

711 

2N5109 

1,70 

733-2 

2N516G 

3,45 

798-2 

2N5177 

21,62 

342 1 

2N5179 

1.04 

3633PI 

2N5216 

56.00 

3992 

2N5470 

75,00 

4164P1 

2N5583 

3.45 

4243P1 

2N5589 

9.77 

4340P3 

2ft 5 590 

10,92 

4387P1 

2N5591 

13,80 

7104-1 

2N5596 

99.00 

7249-2 

2N5636 

12.00 

7283-1 

2M5637 

15,50 

7536-1 

2N5641 

12,42 

7794-1 

2N5642 

14,03 

7795 

2N5643 

25,50 

7795-1 

2N5645 

13.80 

7796-1 

2N5646 

20,70 

7797-1 

2N5651 

11-05 

40081  RCA 

2N5691 

18.00 

40279  RCA 

2N5764 

27,00 

40280  RCA 

2N5836 

3,45 

402S1  RCA 

2N5842 

8.45 

40282  RCA 

2N5847 

19,90 

40290  RCA 

2N5849 

20,00 

40292  RCA 

2N59I3 

3.25 

40294  RCA 

2N5916 

36.00 

40341  RCA 

s 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


PRICE 

70.00 

80.00 

10. 00 

25,00 

23.00 

40,00 

10.35 

10.00 

12.00 

9.20 

6.00 

7.00 

9.00 

9.50 

12.00 

1  i ,  00 

12.00 

16.10 

20.70 

21.00 

21,85 

40,24 

142,00 

1.50 
30,00 
55.31 
18.00 
10.06 
13.50 
13,50 
44,00 
80,00 
15,00 
65,00 
15,00 
28,00 
28,00 
28,00 
18,00 
10,00 
15,00 
10.00 
18.00 
15.00 
30,00 

7.50 
25.00 
15.00 
15-00 

4.00 
11,00 

4.00 
15,00 
25.00 
28.00 
15.00 
25.00 
15.00 
28.00 
18.00 
27.50 
28.00 
10.50 
37,50 
30.00 
10.50 
15.00 
15.00 
24.00 
36.00 

5.00 
10,00 

4.62 
10.00 
20.00 

2.80 
13,05 

2,50 
21,00 


"AM    parts   may    be   new   or 
surplus,    and    parts    may    be 

substituted  with  comparable  parts 
if  we  are  out  of  stocK  of  an  item," 

For  information  call:  (602)  242-3037 


TYPE 

PRICE 

TVTE 

PRICE 

40608  RCA 

3  2,48 

BFY90 

$    1,50 

40673  RCA 

2.50 

BLW60C5 

15,00 

40894  RCA 

1.00 

BLX67 

12.25 

60247  RCA 

25.00 

BLX67C3 

12,25 

61206  RCA 

100.00 

BLX93C3 

22.21 

628Q0A  RCA 

60.00 

BLYS7A 

7,50 

62803  RCA 

100,00 

BLY8SCJ 

13,08 

430414/3990RC/ 

l  50.00 

BLY89C 

13,00 

3457159  RCA 

20,00 

BLY90 

45.00 

3729685-2  RCA 

75.00 

BLY92 

13.30 

3729701-2  RCA 

50,00 

BLY94C 

45.00 

3753883  RCA 

50,00 

BLY351 

10.00 

615467-902 

25.00 

BLY568C/CF 

30.00 

615467-903 

40.00 

C2M70-28R 

92,70 

2SC568 

2.50 

C25-28 

57,00 

2SC7G3 

36,00 

C4005 

2,50 

2SC756A 

7.50 

CD  1659 

20.00 

2SC781 

2.80 

CD1899 

20.00 

2SC101S 

1.00 

CD1920 

10.00 

2SC1042 

24.00 

CD2188 

18.00 

2SC1070 

2,50 

CD2545 

24.00 

2SC1216 

2.50 

CD2664A 

16.00 

2SC1239 

2.50 

CD3167 

92.70 

2SC1251 

24.00 

CD3353 

95,00 

2SC1306 

2.90 

CD3435 

26.30 

2SC1307 

5.50 

CD3900 

152.95 

2SC1424 

2,80 

CM25-12 

20.00 

2SC16G0 

5,00 

CM40-12 

27.90 

2SC1678 

2,00 

CM40-28 

56.90 

2SC1729 

32.40 

CME50-12 

30.00 

25C1760 

1,50 

CTC2G01 

42.00 

2SC1909 

4.00 

CTC2005 

55.00 

2SC1945 

10.00 

TTC30G5 

70.00 

2SC1946 

40.00 

CTC3460 

20,00 

2SC1947 

10.00 

PV2820S 

25.00 

2SC1970 

2.50 

0XL1OO3P70 

22,00 

2SC1974 

4.00 

DXL20O1P70 

19,00 

2SC2166 

5,50 

DXL2002P70 

14.00 

2SC2237 

32,00 

DXL35O1AF100F 

47.00 

2SC2695 

47.00 

EFJ4015 

12.00 

A2X1698 

POR 

EFJ4017 

24.00 

A3- 12 

14,45 

EFJ4021 

24.00 

A50-12 

24.00 

FFJ4026 

35.00 

A209 

10.00 

EN  15 745 

20.00 

A283 

6,00 

FJ9540 

16.00 

A283B 

6 .  00 

FSX52WF 

58.00 

A1610 

19.00 

c:65739 

25.00 

AF102 

2.50 

G65386 

25.00 

AFY12 

2,50 

CM0290A 

2.50 

AR7115 

20.00 

HEF76 

4.95 

AT41435-5 

6.35 

HKPS3002 

11.40 

B2-8Z 

10.70 

HEPS  300 3 

30.00 

B3-12 

10. 85 

HEFS3005 

10.00 

B12-12 

15.70 

HEPS3006 

19,90 

BALG2G4125 

152.95 

HEPS3007 

25.00 

BF25-35 

56.25 

HEPS3010 

11.34 

B40-12 

19.25 

HF8003 

10,00 

B70-12 

55.00 

HFET2204 

112.00 

BF272A 

2.50 

HP35S21 

38.00 

BFQ85 

2.50 

HP35826B 

32.00 

BFR21 

2.50 

HP 3582 6E 

32.00 

BFR90 

1.00 

HP35831E 

30.00 

BFR91 

1.65 

HP35832E 

50.00 

BFR99 

2.50 

HP35833E 

50,00 

BFTJ2 

2,50 

HP35859E 

75,00 

BFW16A 

2,50 

HP35866E 

44.00 

BFW17 

2,50 

NXTR2101 

44.00 

BFW92 

1.50 

H.XTR3101 

7,00 

BFX44 

2.50 

HXTR5101 

31.00 

BFX48 

2.50 

HXTR6104 

68,00 

BFX65 

2.50 

HXTR6105 

31,00 

BFX84 

2.50 

HXTR6106 

33,00 

BFX85 

2.50 

J310 

1,00 

BFX86 

2,50 

JO2000 

10.00 

BFX89 

1.00 

J02001 

25,00 

BFY11 

2.50 

JO4045 

24.00 

BFY18 

2,50 

KD5522 

25.00 

BFY19 

2.50 

KJ5522 

25,00 

BFY39 

2.50 

Ml  106 

13.75 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  TRANSISTORS  (CONTINUED) 


HU07 

$16,75 

MRF458 

$20,70 

NTE02I60ER 

$100.00 

SO  1009 

$15.00 

H1131 

5-15 

MRF464 

25,30 

NBO2I350 

5.30 

SD1 009-2 

15.00 

HI  132 

7*25 

MRF466 

18.97 

NE13783 

61.00 

SD1012 

10.00 

MU34 

13.40 

MRF472 

1  .50 

NE21889 

43.00 

SD1 012-3 

10. 00 

m\ih 

29,10 

MRF47  5 

3,10 

NE57835 

5.70 

SD1012-5 

nj.im 

M9579 

6,00 

MRF4  76 

i.  16 

ME64360liR-A 

100,00 

SDIOL  I 

10. 

M9580 

7,95 

MRF4  77 

20,00 

HE64480    (B) 

94.00 

SD1013-3 

10,00 

H9587 

7.00 

MRF4  79 

8,05 

NE73436 

2.50 

SD1013-7 

10.00 

M9588 

5.20 

MRF492 

23,00 

HE77362ER 

100,00 

SDI016 

15.00 

H9622 

5.95 

MRF502 

1,04 

ME93260EK 

100.00 

SD10Ifr-5 

15,00 

M9G23 

7.95 

MRF503 

6.00 

PKT8637 

25,00 

SD1018-4 

13.00 

H9624 

9.95 

MRF504 

7,00 

PT3127A 

5.00 

SDlOlft-6 

13.00 

M9625 

15.95 

MRF509 

5,00 

PT3127B 

5,00 

SD101S-7 

13.00 

M9630 

L4.00 

MRF511 

10,69 

PT3127C 

20.00 

SD1018-I5 

13.00 

M9740 

27.90 

MRF515 

2.00 

PT3127D 

20.00 

SD1O20-5 

10.00 

M97A1 

27.90 

MRF517 

2,00 

PT3127E 

20,00 

SD1028 

15,00 

M9755 

16.00 

MRP525 

3,45 

PT3190 

20,00 

SD1030 

12.00 

M9780 

5.50 

MRF559 

1.76 

PT3194 

20.00 

SB 1030-2 

12,00 

H9627 

11.00 

NRF587 

11.00 

PT3195 

20,00 

SD1040 

5.00 

M984a 

35.00 

MRF605 

20.00 

PT3537 

7.80 

SD10^0-2 

20,00 

M985Q 

13.50 

MRF618 

25.00 

PT4166E 

20.00 

SDIO-O-- 

10.00 

M9851 

20.00 

HRF626 

12.00 

PT4176D 

25,00 

SDI040-6 

5.00 

M98o0 

fi,25 

KRF628 

8.65 

PT4186B 

.00 

SD1043 

12.00 

M9887 

2.80 

MRF629 

3.45 

FT4209 

25.00 

SD1043-1 

10,00 

M9908 

6.95 

MRF64I 

25.30 

PT4 20 9C 75645 

25.00 

SD1045 

3. 

M996S 

12.00 

MRF644 

27.60 

PT4556 

24.60 

SD1049-1 

2,00 

MM) 500 

25.00 

MRF646 

29.90 

FT4570 

7,50 

SP1053 

4,00 

MM1550 

10.00 

KRF648 

33,35 

PT4577 

20,00 

SB1057 

10,00 

HMI552 

50.00 

MRF816 

15,00 

PT4590 

5,00 

SD1065 

4,75 

MM1553 

50.00 

tffiF823 

20,00 

PT461Z 

20,00 

SD1068 

15.00 

MM16G7 

8.45 

KRFS46 

44,85 

PT4628 

20.00 

SD1 074-2 

18.  UO 

MM16IA 

10.00 

MRF892 

35,50 

PT4640 

20.00 

SD1074-4 

28.00 

MM1S10 

15,00 

MRFS94 

46.00 

PT4f 

20,00 

S01074-5 

28,00 

MM1810 

15.00 

MRF90J    3 

Lead                  1.00 

FT5612 

4,70 

£01076 

18.50 

MH1943 

1.S0 

MRF90I   4 

Lead                 _ , 00 

FT5749 

25.00 

SD1077 

4.00 

MM2608 

5.00 

MRP902/2* 

I&603JAN        15,00 

PT6612 

25.00 

SD1077-4 

4.00 

MH3375A 

17,10 

MRF902B 

18,40 

PT6619 

20.00 

5DI077-6 

4.00 

MM4429 

10.00 

MRF904 

2,30 

FTG7Q8 

25,00 

SD1 078-6 

24,00 

HMtiOOO 

1.15 

MRF905 

2.55 

PT6709 

25.00 

SD 1080-7 

7.  -n 

MMB006 

2.30 

KRPH  1 

2.50 

PT6720 

25.00 

SD1 080-8 

6.00 

MH80U 

25.00 

MRF965 

2.55 

PT8510 

15.00 

SD 1080-9 

u  in 

HPStm 

1.01 

MRF966 

3.55 

PT8524 

>.00 

S01084 

8.00 

MRA2023-1.5 

42,50 

MBFIOOOW 

32.77 

PTS609 

25.00 

SD1087 

15.00 

KRFL34 

10.50 

MKF1004M 

31,05 

PTS633 

25.00 

SD1088 

22,00 

KRF136 

16.00 

MRF2001 

41,74 

PT8&39 

25.00 

SD1088-8 

.00 

HRF171 

35.00 

MRF2005 

54.97 

PT8659 

25.00 

SD1089-5 

li.00 

MRF208 

11.50 

MKF5176 

24,00 

PT8679 

25,00 

SD1090 

15.00 

HRF212 

16.10 

HRF6004 

2,10 

PT8708 

20.00 

SD1094 

15,00 

MRF22 1 

10.00 

MSC1720-J 

2                  225, 00 

PT8709 

20.00 

SD1095 

15.00 

MRF223 

13.00 

MSC1S21-J 

5                     125.00 

PT872? 

29.00 

SD 1 098-1 

30.00 

MRI^2A 

13.50 

MSC1821-J 

0                   225.00 

PT8731 

25,00 

EDI  100 

.00 

MRF227 

3.45 

MSC2001 

30,00 

PT8742 

19.  10 

SOU  09 

18,00 

MRF230 

2.00 

MSC2010 

93.00 

PT8787 

25.00 

SD1H5-2 

7.50 

MRF231 

10.00 

MSC2223-1 

0                   245,00 

PT8828 

25.00 

SDMI  5-3 

7,50 

KRF232 

12,07 

MSC2302 

FOR 

PT9700 

25.00 

SDI115-7 

2.10 

KRF237 

3.15 

MSC3000 

35,00 

PT9702 

25-00 

SD11 16 

5,00 

«IF238 

13.80 

MSC300I 

33,00 

PT9783 

16.50 

SDH  18 

22.00 

HRF239 

17.25 

HSC72O02 

FOR 

PT9784 

32,70 

SD1 1 1 9 

5.00 

HRF2 

35.65 

MSC73001 

FOR 

PT9790 

56.00 

SDH 

50.00 

MRF2 

31,00 

MSC8O064 

35,00 

PT31083 

20.00 

SDH  32-1 

15, 

MKF304 

36.00 

MSC80091 

10.00 

PT31962 

20,00 

SDH  32-4 

n.oo 

MRF30G 

50.00 

MSC80099 

3.00 

PTX66SQ 

20,00 

SDU33 

9,50 

MR F 3 13 

11,15 

MSC80593 

POR 

RH3754 

25.00 

SD I 133-1 

10,00 

MRF314 

29,21 

MSC80758 

FOR 

RE3789 

25,00 

SDH  34-1 

2.50 

MRF315 

28,86 

MSCfl2001 

33,00 

RF35 

lfc.00 

SDH  34-4 

12,00 

MRF316 

55,43 

M5C82014 

33.00 

RF85 

17.50 

SDH  34-17 

12.00 

KRF317 

63.94 

MSC8202© 

I                     130.00 

RFllO 

21,00 

SB1135 

10. 

MRF4I2 

18.00 

MSC82030 

33,00 

S50-12 

v.80 

SD1135-3 

12,00 

MRFA20 

20.12 

MSC83001 

40,00 

S3006 

15*00 

SD1136 

12.50 

MRF421 

25.00 

MSC83003 

82.00 

S3007 

10.00 

SDH  36-2 

12.50 

MRF422 

38,00 

MSC83005 

70.00 

S3031 

22,00 

SD I 143-1 

10.00 

HRF427 

17,25 

MSC83026 

FOR 

SCA3522 

00 

5D 1143-3 

17.00 

MKF428 

63,00 

MSC83303 

POft 

SCA3523 

5,00 

SD1144 

4,00 

MRF433 

12.07 

MSC84900 

60.00 

SD345 

5.00 

SDH  45-5 

15.00 

MRF449/A 

12.65 

HT4150 

14.40 

SD445 

5.00 

SDH46 

15,00 

MRF450/A 

14.37 

MT5126 

25.00 

SD1004 

15.00 

SD1147 

15.00 

MRF452/A 

17.00 

lfr5596(iN 

}                    99.00 

SD1007 

15.00 

SD1188 

10,00 

MRF453/A 

18.40 

MT5768(2S 

)                     95.00 

SD1007-2 

15.00 

SD1189 

24,00 

lffiF454/A 

20,12 

MT8762 

25.00 

SD1 007-4 

15.00 

SD1200 

1  ,  Jv 

MRF455/A 

16.00 

NE02136 

2.00 

SD1007-5 

15.00 

SD I 20 1-2 

15,00 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


All  parts  may  &e  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  item." 


JMsHz  electronics 


For  information  call:  (602)  242-3037 
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RF  Transistors  (continued) 


t&uoi 

Si 0.00 

S01KH-4 

m»M 

«..#5 

stuim 

UtltMl 

^s 

<P13CJ 

mim~if, 

4.W 

4D1  UJ* 

101 J1W 

5,00 

Willi 

«t*|4~ll 

3*00 

SOl 1 L  ? 

pfl-121* 

I  J,  00 

iBIJl* 

5(31?. 

15.00 

501  J*  V* 

1017 

14-00 

SDlU.'-i 

40IZL3-3 

15,00 

5DIJM-I 

1(01220 

S.OO 

401  ItS-S 

*U 1120-1 

4.50 

smm 

SDL  »0*« 

1*00 

aLiLJfi-is 

SBU72-B 

Ifr.OU 

am 

SDL2J2-LI 

7.50 

HP13U0-I 

•Mil  -V<i-  In 

LH.00 

■,M  100- J 

BSiJgJ 

IS. 00 

SPHBO-7 

SD1221.-  1 

15.-00 

SOltOJ 

sumw 

10.9S 

ros4M 

3D I tt 9- la 

10- OS 

SD  1  A01I 

4.00 

58 14 10 

s»u«0-» 

1S.00 

SO  14 10- 3 

tft)lJSU~l 

.00 

fOUtb-e 

S  2.» 

50  JAM 

HV.do 

SEFli-lf 

150.00 

3012*4*12. 

K,00 

SOItJO-0 

1-00 

»: 

29.00 

szruii 

40.00 

M2KJ1 

15.00 

301.413-1 

1.00 

SDIA1- 

24.00 

5IFIBJ4 

40.00 

SDiHJ 

25,00 

'5914  14 

1.00 

5D145HII 

Jtj.SU 

SST205V3 

40.00 

S01243-t 

15.00 

SO  1422-2 

t*t» 

»HS*-I 

4**00 

SKF2002 

M*00 

50t 272 

10.95 

SO  1*2 ft 

a. oo 

3014}? 

>V.00 

SXFZE47 

Ji.00 

SO 1272-1 

iO.li 

SOI 

£.» 

501 4 !■ 

.00 

S1FZ225 

IV. 00 

SO  12 7 J- J 

10.45 

SDI429-2 

5*00 

S3 14*0 

}).«• 

53I3F7264 

!**« 

5012*7*+ 

■  D.f) 

5DJ429-J 

1.00 

501401 

1*50 

sirais 

J  00*00 

■01273 

J  1.2* 

101 429-1 

1.  SO 

SDL4SW 

l,» 

SHF22J51 

}.00 

SDt2Jfi-l 

13.7* 

[420 

J.W 

30l40^fc 

l,U) 

5**2271 

11.00 

l«H 

U.f* 

ftOiftJO-2 

7.50 

S014S&-7 

I,M 

SHT214F 

90.00 

B01J79-1 

IB. 00 

301434 

7.50 

SOIARI) 

22*05 

SRFZ'SSfi 

10.00 

.ML279-1 

IB*  00 

5bla'lh-5 

L-j.OO 

SUUM-I 

H.UU 

|R32i 

IftiOO 

..l'l  Jbl-2 

B.OQ 

sunups 

1*30 

SUHBB-jr 

27,00 

Sftf-2572 

2  J.  (Ml 

an  126 J 

10, DO 

SO 3 451 

1*00 

RhL4fl»-H 

Zfl.oO 

RRFZifti. 

10.00 

••1'1,'M-ii 

10.  hO 

&DI44I 

UM 

SPHB*-| 

W.flO 

SUFIS?*  7 

as*  on 

MUJin-l 

10.00 

501442 

21<[W 

S015I1IH 

J5.U0 

'.HFLLj'hL 

40.00 

SOJ303-M 

10,00 

301144 

25.00 

STHHD-/ 

SH.tlO 

S4F274J 

*0.on 

SlJlZfl9~l 

15.00 

SO 1444-t 

1B.O0 

S01W5-4 

11.00 

PJIFZ76  7H 

40*00 

ND1 290-4 

15.00 

301444-9 

IB.  00 

SDJ5ZS-1 

.'4.00 

SRFZBZ1 

25.00 

&I290-7 

15,00 

101443 

21.00 

sotszs-i 

14*00 

^HfiK/jMinv. 

i  uM 

SOIJOQ 

1.25 

G014S0-I 

21.00 

SD 1530-1 

Ji.00 

SIF3ft5? 

20.00 

OBJ  »_-L-r 

5.00 

101451 

21.00 

fHlllO-1 

4|*00 

safttH 

15*00 

.00 

■OitJM 

10O.0O 

amift 

15.00 

.     .  jC 

SBIUJJKI 

170.00 

SU79L9 

13.00 

24,00 

U31544 

20.00 

sawiotirf 

50.00 

24,00 

50LS45 

33.00 

SS4004 

25.00 

17.00 

SOI  54001 

55.00 

55*152 

15.00 

15.00 

501541 

79,00 

1*47436 

IS.  00 

14-90 

M»l  574-  i 

S.fS 

TJ.6559 

[5.00 

11.00 

SPH75 

4**5 

T4B541 

15.00 

12.00 

3*455' 

25.00 

T4B^42 

15.00 

lit.  00 

5X1043 

5.00 

TA3541 

15.00 

20*00 

9L50I-V 

15,00 

TAB5G4 

L».ftt 

2B.O0 

SL50I-J.'  i 

15,(10 

TAfl3»4 

is,  oa 

23*00 

1*771* 

5*00 

TISlftD 

3*55 

36.00 

UJtFlN 

15.00 

TPJll 

2*50 

56.00 

wuriti 

50*  00 

THOU 

5*00 

15.00 

SRFMO 

16.00 

TP1073 

15.00 

3.25 

BurJ'f.'yii 

20,00 

TBU] 

5,00 

1,25 

R.H.r0fl7K3 

2.50 

Tinrp220i/HP 

4*0.00 

3.25 

SAPVOTK 

l*.oa 

V222-2 

14*00 

4.03 

&sr  10031 

SO.OQ 

MlOt] 

20.00 

20.00 

nrioif 

5.00 

•013 

5.00 

15.00 

:-KPlL-'- 

VJ.00 

Relays 


BNC  To  Banana   Plug  Coax  Cable  RG-58    36   inch   or   BNC    co  K  Coax  Cable   RC-58    16    inch. 


S7.99  or  2   For  $13.99  or   10  For  $50.00 


58.99   or   2   For   $15.99  or    10  For   $60.00 


Amp he no 1 

Parc  #  316-10102-8 

llSVac  Type  BNC  DC  to  3  GHz* 


$29,99 


COAXIAL  BELAY  SWITCHES  SPOT 

FXR 

Part   I   300-11 182 

l20Vae  Type    BNC   DC    to    4    GHz* 
F3N   S9aS-S43-1225 

$39,99 


FXR 

Pare  4    300-11173 
llOVac   Type   BNC   S 
FSff   5985-543- 18S0 

S39.99 


T  \  HM«i  DOMESTIC :  Pmpitd,  COD.  or  CtmM  Card 

FOflEHiM  Pf<sp*JU  Miy.  L)  S  Fiiftfl*.  Mon»y  Ofdar.  or  CaMlinri  Check  Only. 


or  man  PipytT»ni  I  mm  LM*iumtr  *OI  tn  bf  Caatt,  Uarw/OOw.  01  C»7it«<'a  Civet*  W*  *i«  unt 
I  i^hkM  lot  C  O  0  '*  CO  Dtvt  ^hipped  br  *'i  o*tf»  and  itiru  UnHecJ  Pnr»l  StnAo*. 


C.0-0.-  *i.i*ut«ftl«  Evf 

COHFimSMQ  OBD€*ia  We  «DUM  (ntvimi  gwniinninnprA^  f 


«  ndliPdOMlv 


0*4  CwflOfnif  ■*)!♦  to  nakji 


ort»r  r-^»  twn  plM«0  It  i 


UAStfACAFC  VISA,  AMD  AUB4CAH  E  x  ««5S 


OCUVtAT.  Qnbri  ■«  malt*  «kp«wI  im  M*ni  Otr  tt«r  4»  pl*™a  or  If*  «wl  hiMliWi  O^r  w4»3  -*  iffl  on*  o<  i*x>  of  4A 
Mm  Itm  itm*Mwia  m*  Cm  *gnfnd  Py  pout  C4rt<r  #<  am  QQWg  la  iMdmniw  tr»  .i«m  Ov  TCPifi*  »Aip»ng  m*tnod  *  UPS  w  U  5 

s»  or  tf»  w«H|N  0*  IN*  0K44Q4  T4»t  Equpmni  >*  iflip«ad  oft»r  by  *'  *«l  i*  twpW  mi  tot   u«i 

HaaimdOOBOi 


FOfUHOM  0ROERS--  *-n  foreign  otom%  mmi  to  otwud  with  ■  Csshw'i  Cnocfc,  Of  Uon*r  Ort*  madB  art  in  u  3  FUNDI  0NLV 
W«  an  lorjy  but  C.O.D.  H  ntjt  a<r*i\ab*a  la  fanign  fjuimlri**  and  krtUrs  of  Cr«dH  V«  unaoooplvO**  u  a  tonn  Of  p#ynwni  Frflto* 
irttormBtinn  li  mnllBblt  on  rwtuaat- 

MOORS  Mondir  thru  Footty  3JTJ  i«i  loiOQ  p.m  OOOJlOVfO  830  t.ffl,  to  *?00  P-OV, 

1H0UIUNCE:  P'aase  lociwM  ?5«  foe  each  ortdlllonii  SlDOOOover  IlOOOO.UPO  ONLY  All  muraa  packages  if*  »Mpp«J  chig  UPS 
<mly  if  yuv  wuh  [0  ha>o  II  «h|ppod  Ih^cuoh  in*  po*l  orll-CB  there  is  *  3500  I'M  which  ha  (HlcJOionnl  Id  Iha  sJiipplng.  MAndllna  *n0  'n- 
Euranda. 

OPEN  ACCOUNTS^  Wc  ragret  Iha1  wa  do  not  itiun  open  gccounia 

OH0EB  F0ft4*3;  «•*  orto?  Tonna  era  .rwiuOod  wllti  •»=*  ottiw  lor  ycur  ranwIlnM  *0rJlHor.*l  OfOor  i«mi  an  availabk*  on 

PAflTS;  WO  fesorwB  rr»  rtglil  1o  aubotllule  or  replace  any  nam  with  *  p*fl  of  equal  or  oompor*&(« 
OpOCillcJlrori. 


POSTAGE:  W i rumum  shippinuond  handling  in  the  U.S.,  Canada,  end  Mexico  is  $3  OOfot  Qtound  Ship- 
ments, ail  oiha*  coyntrio*  13  S5.50,  Aic  rote*  are  aveilaole  ai  ihe  lime  of  from  onier.  All  lore^n  orders 
pteOOO  include  25 **■  Ol  Trvo  ordered  anxMjnt  lor  snipping  and  handunfl.  C.O.D  "s  era  shipped  AIR 

PREPAID  ORDERS:  Otdere  musl  ba accorTrpanied  by  0 chOClL 

PfVCES:  Ptx«3  o/a  sutwecl  to  cfwnge  arithout  notice 

PURCHASE  ORDER S.  Wa  ftcoapt  purchase  order*  onfy  whan  tney  ate  accompafuao  by  a  checfc 

RESTOCK  CHAAG£&  rf  parti  art  relumed  to  UKZ  ELECmOfiiCS.  tNC  due  Jo  ca*iofn*r  error,  the 
cusiomer  will  be  hefd  responaibla  for  all  fees  incurred  and  wiU  be  char  pad  t  15s  WESTOCK 
CHARGE  wiin  the  remainder  in  CREDtT  ONLY.  The  foHOartftg  rmm  accompany  any  return;  A  copr  o* 
our  invoice,  return  authorization  number  which  rnuet  be  obtained  prior  to  shipping  the  merchandise 
back.  Returns  must  be  dona  withm  ffl  DAYS  of  receipt  of  parcel.  Return  ojithorizetion  numbefs  can 
be  obtained  by  calling  f602i  242-S91&  or  not  i  lying  ua  by  poet  card  Return  authomahona  erlll  not  be 
Qiwert  out  on  our  S00  number, 

SALES  TAX:  ARIZONA  residents  must  add  6%  sale*  lav,  unless  a  Signed  ARIZONA  resale  lut  card 
Is  cufrendy  on  file  wrth  uo  All  orders  placed  by  persons  outside  of  ARIZONA,  t>ur  delivered  to  per- 
sons in  ARIZONA  are  subject  to  the  6^4  sates  tait. 

SHORTAGE  OR  DAMAGE:  All  claims  lor  shortages  or  damages  musl  be  made  within  5  DAYS  of 
receipt  of  parcel,  Claims  must  Include  a  copy  of  Our  Invoice,  along  wllh  a  return  auinoiUaiion 
number  which  c*n  be  obtained  by  contacting  us  ai  [QQ?\  242-S916  or  sending  a  pool  card.  Authoriza- 
tions cannot  be  on  our  BOO  number  All  items  musl  be  properly  packed,  If  ttema  are  not  properly 
packed  make  sure  lo  contact  Ihe  carrier  so  thai  thay  can  come  out  and  inspect  the  package  before 
li  is  returned  lo  ua.  Customers  which  do  noi  notify  ua  within  this  lime  period  will  be  held  responsible 
lor  ihe  enlire  ofder  as  we  will  consider  fha  order  complalo. 

OUR  BOO  NUMBER  \B  STRCTLY  FOR  ORDERS  ONLY  0001  52&O180.  J N FORMATION  CALLS  ARE 
TAKEN  ON  (&02)  242-m  16  or  ff302j  242  3037 


<$M\l 


3802  N.  27th  Ave. 
Phoenix,  AZ  0501 7 


electronic^ 


All  parts  may  be  new  or 
surplus  and  parts  may  be 
subs  1 1  luted  with  comparable  parts 
if  we  are  out  of  stock  of  an  item  ' 


For  information  call:  (602)265-0731 

Toll  Fret  Number 

800-528-01 80 
(For  orders  only) 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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John  J.  Meshna  Jr.,  Inc. 


P  O.  Box  62  19  AUertonSt  E.  Lynn,  Ma.  0J904  Tel:  (617)  595-2275 

Duai  8"  F.  a  D.  Case  by  SMS  w/  POWER  ONE  Power  Supply  &  Cooling  Fans 

We  were  very  fortunate  to  find  these  beautifully  designed  &  constructed  rack 
mount  disc  drive  cases  in  the  surplus  field.  These  cases  were  made  for  Scienti- 
fic Micro  Systems  for  thek  FT  Series  of  equipment  They  are  manufactured 
from  heavy  guage  steel  wf  a  cast  metal  designer  bezel.  They  were  designed  to 
house  2  8"  floppy  or  hard  drives.  We  offer  you  the  case  with  the  following 
components  &  features:  hinged  cover  with  restraining  cable  for  simplified  ser- 
vicing of  the  interior  components,  2  muffin  fans  for  assured  cool  operation 
studs  for  mounting  the  controller  card  listed  belowf  and  a  heavy  duty  Power 
One  power  supply  (their  model  no.  CP  281  A).  The  outputs  of  the  power  sup- 
ply are  as  follows:  +5  vdc  11  amps,  +24  vdc  3,5  amps,  +12  vdc  .25  amps,  -12 
vdc  .25  amps,  &  -5  vdc  .25  amps.  The  input  to  the  power  supply  is  1 1 5/230 
vac  50/60  Hz.  and  is  both  filtered  and  fused.  This  assembly  must  have  origin- 
ally sold  for  weU  over  $300.00  each  !  Only  25  on  handt  so  order  early  or  be 
left  out  on  this  super  bargain  !  Shpg.  wt.  38  lb.  SPLA79-35  $135.00  each 

Scientific  Micro  Systems  IBM  3740  Compatible  8"  FDD  Controller  Card 

The  SMS  FD  0502  8"  floppy  disc  drive  controller  is  a  complete  preprogram- 
wed  controller  for  single  or  double  density  recording  on  either  single  or  dual 
headed  disc  drives.  It  performs  control  functions  required  to  transfer  data  be* 
tween  1  to  4  drives  and  a  host  systemr  performs  all  formatting  functions  re- 
quired to  read  and  write  data  and  utilizes  both  IBM  single  and  doubie  density 
standards  to  achieve  up  to  630  Kilobytes  of  storage  per  disc  surface.  Some 
features  are:  programmable  sector  size,  128,  256,  512t  or  1024  bytes,  jumper 
selectable  drive  typet  block  transfer  moder  sector  buffer,  overlapped  head  seek, 
on  board  General  Purpose  Host  Interface  with  asynchronous  1 9  TTL  signal 
lines  for  eight  bit  host  system  and  input  of  only  5  vdc  6  amps.   This  board  pro- 
vides a  direct  interface  to  the  following  drives:  Shugart  800  -2/850,  Pertec 
511.  Memorex  550/552,  MFE  75 IB,  Qume  Data  Trak  andsimiliar  drives.  These 
boards  were  removed  from  the  above  cabinets  which  were  in  service  prior  to  our 
reception  of  them.  The  manufacturers  price  on  these  IBM  compatible  boards  is 
currently  $900, 00  each.  These  boards  aU  appear  to  be  in  excellent  condition.  If 
more  information  is  neede4  please  call  us.  Shpg.  wt.  3  lb.  S PL  480  $150.00 
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SEAGATE  TECHNOLOGY  ST  506  5J4  "  HARD  DRIVES 
The  Seagate  Technology  ST  506  hard  disc  drive  utilizes  proven  Winchester  teacnology  foi 
reliable  storage  of  up  to  5  megabytes  of  formatted  data.  Some  features  of  this  very  popu- 
lar drive  are;  5  megabit/second  data  transfer  rate,  simple  floppy  like  interface,  high  speed 
band  actuator  &  stepper  head  positioning,  requires  only  +5  &  +12  vdct  and  same  physical 
size  and  mounting paramters  as  a  mini  floppy  drive.  This  Shugart  compatible  drive  is  the 
same  as  used  on  many  home  personal  computers.  Each  drive  is  checked  out  prior  to  ship- 
mem.  Comes  with  data.  Only  a  few  on  hand,  so  order  early. 
Shvg.wt.81b.    ST-506    S225.0G 

5  J4"  HARD  DRIVE  CONTROLLER  CARD 
Finally,  affordablef  intelligent  disc  drive  controllers  are  available  at  low,  low  surplus  prices.  The 
OMTI  20C  controller  boards  we  offer  are  unused,  late  style,  surplus  from  a  now  defunct  system 
house.    OMTI  is  a  division  of  Scientific  Micro  Systems.  These  boards  will  handle  up  to  (2)  5% 
inch  Winchester  type  hard  drives  that  utilize  a  standard  34  pin  SASI  interface.  Perfect  for  using 
with  the  above  Seagate  ST  506  drive,  or  other  hard  drives  from  5  megabytes  of  storage  on  up. 
The  controllers  have  buffered  slewfseek  modesf  overlapped  seeks,  auto  seek  &  verify,  extensive 
fault  detection,  auto  head  &  cylinder  switching,  full  sector  buffering,  256/512  bytes/sector,  33 
or  18  sectors/track  (jumper  selectable),  programmable  disc  parameters  and  much  more.  The 
board  runs  on  +5  vdc  &  +12  vdc.  We  supply  users  manual  &  pinout  data.  Guaranteed  0,  K.. 
ShpgwtSIL  OMTI  20  C  $150.00  each  2/$27S.OO  Qty.  pricing  available. 


5  VDC  25  AMP  SWITCHING  POWER  SUPPLY 

We  just  got  in  a  small  lot  of  ruggedly  built,  lightweight  (4  lb*},  compact 
(1 1 "  x  5"  x  i  Wf),  fully  enclosed  (cover  removed  for  pic),  regulated, 
switching,  power  supplies  made  by  RO  Industries.  Input  of  115/230  vac 
is  attached  thru  convenient  clearly  marked  screw  terminals.  The  hefty 
5  vdc  25  amp  output  is  via  heavy  duty,  brass  Jugs  with  a  Red  LED  sta 
tus  indicator.  AU  appear  to  be  unused  and  in  excellent  condition. 
Shpg.  wt.  61b.  PS  8  $50.00 


t-Phune  (61  7)  595-2275  to  place  your  order  by  phone. 
Free  72  page  catalogue  available  or  send  $1  00 -for  Ht   Mq  VJSA  or  American  Express  charge  cards  accepted. 
class  service  to  P.  0.  Box  62  E.  Lynn,  Ma,  01904.  r  r 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Masters  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet, 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


MXtoHfet 


ipHHI 

mm 
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MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834   (617)  372-3442 


I 


The  RF  Wattmeter  Model  81000-A  from  Coaxial  Dynamics.  Inc. 
does  more  than  provide  accurate  rf  measurements.  Testing  of 
transmission  lines,  antennas,  connectors,  filters  and  related 
components  can  reveal  unknown  problems  and  assure 
optimum  equipment  performance. 

The  81000-AK  Wattkit  features  this  easy-to-read  RF 
Wattmeter  (pictured  here),  with  its  optional  carrying  case  and 

,     an  array  of  elements  and 
accessories.  Coaxial 
Dynamics  elements  can  be 
purchased  separately  lor 
use  in  other  manufac- 
turer's Wattmeters.  For 
more  information  on  the 
81000-A  Wattmeter  or  any 
of  the  complete  line  of 
Coaxial  Dynamics  RF 
products  and  OEM  com- 
ponents please  contact 
i     Coaxial  Dynamics,  inc. 


♦ 


Special  elements  available  for 
cellular  radio. 

Call  factory  for  name  of  your  local 
distributor. 


,     l,V",,( 
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COAXIAL  

DYNAMICS,  INC. 

15210  Industrial  Parfcwiy,  Cleveland.  OH  44135  •  4216)  267-2233 

Outside  Ohio,  WATS  (BOO)  CoaifiJ.  Tritx:  900-630 

See  til  of  our  products,  in  our  booth,  at  the  Dayton  Hamventjon! 
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0-777  COMPUTER  INTERFACE 

Amateur -Wholesale  Electronics  has  an 
nounced  (he  new  Tono  8-777  computer-in- 
terface terminal,  featuring  RTTY,  AMTQR 
modes  ARQ.  FEG,  and  5EL-FEC,  ASCII* 
and  GW,  at  any  speed  and  any  shift 

The  6-777  is  a  self-contained  unit  in- 
cluding software  that  allows  reception 
and  transmission  with  any  computer  or 
terminal  that  has  RS-232  or  TTL  MO.  The  e- 
777  automatically  decodes  signals  and 
displays  trie  mode,  speed,  and  polarity  on 
the  CRT,  A  bar-graph  tuning  Indicator  al- 
lows precise  centering  of  received  sig- 
nals. 

In  Baudot  or  ASCII  mode,  communica- 
tion speed  can  be  set  from  12  to  200  baud 
using  the  modem.  Of  12  to  600  baud  using 
TTL  levels.  Morse  speed  can  be  varied 
from  5  to  100  wpm  in  t-wpm  increments 
and  Is  tracked  automatically  during  re- 
ceive. 

Other  features  of  the  8-777  include  15 
channels  of  message  memory,  plus  a  763- 
character  type-ahead  buffer,  manual/an 
torn  at  it  PIT  switching,  selective  calling, 
provision  for  tape-recorder  backup  mem 
ory,  automatic  carnage  return  and  tine 
feed,  CW  random  generator  tor  code  prac- 
tice, variable  CW  weight,  test  messages 


{RY  and  QBF),  bit  Inversion  for  RTTY  re- 
ception and  transmission,  diddle,  echo, 
full  CRT  function  display,  audio  monitor, 
mark-only  or  space-only  reception,  Crystal 
controlled  AFSK  modulator,  anti-noise 
feature,  and  more.  The  instruction  manual 
provides  sample  computer  terminal  pro- 
grams for  use  with  NEC  or  Apple  II  person- 
al computers. 

The  G-777  operates  from  a  power  supply 
of  11  to  14  volts  dc.  The  unit  measures 
approximately  2.5  inches  high,  9  inches 
wide,  and  10  Inches  deep.  For  more  infor- 
mation, please  contact  AmateurWhoie- 
sate  Electronics,  inc.,  8817  SW  129  Ter 
race.  Miami  FL  33T7& 

iCOM  3200 A  DUAL  BANDER 

IGOM  has  announced  the  IC-320QA,  a  25- 
Watt  VHFAJHF  transceiver  The  1O3200A 
is  simple  to  use  and  offers  extended  2-me 
ter  frequency  coverage  (140-150  MHz),  ten 
MHz  of  coverage  In  the  70-centimeter 
band  {440-450  MHz),  and  5  KH2  step  fully- 
programmable  offsets  for  MAS  and  CAP 
repeater  operation.  The  IG-320GA  also  fea- 
tures ten  tunable  memories,  multimode 
scanning,  and  a  built-in  dupiexer  for  sin- 
gle-antenna operation.  The  rig  comes  with 


The  Com  Rati  CR1Q9A  helical  antenna* 


The  ICOM  32QQA  dual-bander 


The  Hal  SPT-1  Spectra- Tune  mulftmode  tufting  indicator, 
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an  I  OHM  14  scanning  microphone,  a  dc 
power  cord,  and  a  mobile  mounting 
bracket. 

For  complete  details,  contact  fCOM 
America,  inc.,  2380  11 6th  Avenue  NE,  PO 
Box  C9Q29,  Boiievue  WA  98009-9029. 

COM  RAD  UNTENNA 

Ccm-Rad  Industries  has  expanded  their 
line  of  low-profile  Untennas  with  the  intro- 
duction of  their  CR109A  helical  Weighing 
only  three  pounds  and  standing  a  mere  5- 
3/4  inches  tail,  the  CR109A  wit!  handle  up 
to  200  Watts  ol  rf  from  27  to  85  MHz,  A 
tuning  slide  allows  easy  Irequency  selec- 
tion, Uniennas  are  constructed  of  durable 
slalniess  Steel,  aluminum,  phosphor 
bronze,  and  chrome  plate  and  use  non- 
metal  lie  support  structures. 

Also  available  from  Gom-Rad  is  a  pro- 
tective radome.  The  radome  1$  made  ol 
high-impact.  UV-res  islam  plastic  and  may 
be  painted  with  any  non metallic  pigment 

For  more  information,  contact  Com-Racf 
industries,  25  imson  Street,  Buffalo  NY 
U2W;  (716^823-0331. 

LARSEN 
HALF-WAVE  UHF  ANTENNA 

Lars  en  Antenna's  new  KD  14  450-HW 
antenna  is  a  full  half -wave  UHF  antenna 
for  portables  which  interfaces  with  any 
portable  using  a  BNC  connector 

The  KD  t4-450^HW  is  an  excellent  an- 
tenna tor  any  UHF  application  requiring 
maximum  performance.  Because  of  its  in- 
herem  resonance,  it  may  be  easily  re- 
moled  via  a  coaxial  line  from  the  portable. 
The  overall  whip  length  Is  12".  and  the 
Impedance  transformer  at  the  base  of  the 
whip  Is  3.25"  long. 

For  more  Information,  contact  Larsen 
Electronics,  PO  &ox  1799,  Vancouver  WA 
96668:  (206^573-2722. 

HAL  MULTIMODE  TUNING  AID 

Hal  Communications  has  announced 
their  new  SPT-1  Spectra-Tune  mull i mode 
tuning  indicator,  which  allows  perfect  tun- 
ing of  CW,  RTTY,  FAX,  and  SSTV  signals 
A  calibrated  40s  eg  merit  LED  bar  graph 
gives  a  visual  indication  of  RTTY  shifts 
and  provides  an  indication  of  which  direc- 
tion to  tune  the  vfo  for  zero  beal  The  dis- 
play is  also  useful  in  adjusting  fillets  and 
passbanaMunlng  parameters  An  audio  in- 
put  and  a  12-V-dc  supply  are  the  only  con- 
nections required  for  operation. 

For  complete  Information  about  (he 
SPT-1  T  contact  HAL  Communications 
Corp.,  PO  Box  365,  Urbana  IL  61801. 

JENSEN  COMPUTER  KIT 

The  JTK-76  Computer  Systems  Mainte- 


nance Kit  from  Jensen  Tools  contains  a 
complete  selection  of  toots  for  in-the-fiefd 
troubleshooting,  service,  and  repair  of 
CPUs,  desktop  computers,  high-speed 


- 

* 


Larsen's  haft  wave  UHF  whip. 


TneJTK-76  Computer  Systems  Maintenance  Kit  from  Jensen  Toots 


printers,  and  word  processors.  The  JTK-76 
kit  features  long  b laded  screwdrivers,  a  7- 
Inch  extension  blade  for  use  with  the  se- 
lection of  nuTOnvers  and  hexdriver  blades 
a  penlight.  and  complete  sets  of  combi 
nation  wrenches,  socket  wrenches,  mea- 
suring tools,  pliers,  cutters,  soldering 
equipment,  and  more.  The  tools  are  con- 
tained in  a  deep  Injection-molded  attache 
case  with  two  removable  pallets  and  am- 
ple space  In  the  bottom  for  additional 


tools,  test  meters,  or  other  equipment. 

For  more  Information  or  for  a  free  cata- 
log of  Jensen's  full  line  of  hard  tofind 
tools,  service  kits,  cases,  and  test  equip- 
ment, write  Jensen  Toots,  tn&,  7815  S, 
46th  Street  Phoenix  AZ  8504Q;  (602^968- 


ANTENNA  ROTOR  FROM  CMC 

The  AR-200XL  rotor  from  CMC  operates 


' 


The  AR20QXL  antenna  rotor  from  CMC  Communications* 


on  1 1 5  V  ac  and  provides  220  in.-lb.  of  motor 
torque  to  turn  an  antenna  array  or  surveil- 
lance camera,  Full  360-degree  rotation  is 
achieved  in  60  seconds.  Motor  voltages 
are  heJd  below  18  V  ac  for  safety  and  only 
3  conductors  are  required  between  the 
control  unit  and  rotor.  This  keeps  the  sys- 
tem very  economical  through  simplified 
design  and  ease  of  Installation,  The  con- 
trol unit  incorporates  a  demand-heading 
control  and  a  present -heading  indicator 
presented  concentrically  on  a  compass 
rose  The  new  rotor,  designed  for  medium 
duty,  will  support  a  vertical  load  of  up  to 
100  pounds  with  a  wind  loading  of  5 
square  feet. 

For  further  information  contact  CMC 
CommunicattonSi  tnc^  5497  Jvtport  Indus 
trial  Btvd,t  Tampa  FL  33614;  (813h$85-3996 


PROTECTION  GUIDE 

AND  CATALOG 

Electronic  Specie hsls  is  offering  a  40- 
page  cotor  cataiog  describing  power-line 
problems  such  as  noise  and  high  von  age 
spikes.  Typical  communication  interfer- 
ence problems  and  suggested  solutions 
are  included,  and  hundreds  ot  protective 
and  Interference  cure  products  are  de- 
scribed. Request  Cataiog  851  from  Elec- 
tronic Specialists,  inc.,  i?l  S,  Main  SL,  PO 
Box  3$9,  Hatick  MA  01 760:  (8O0^22&4S76. 


HANDY  A/S  WALL  CHART 

The  Antenna  Specialists  Co,  has  come 
up  with  an  ingeniously  simple  chart  that 
permits  Quick  and  accurate  Identification 


TOUCH-TONE  DECODER  SALE! 


SSI-202P  CMOS 

WE  OVER  PURCHASED 

Our  over  supply  can  be  your  gain. 
We've  just  got  to  try  and  get  even  so  we  are  going  to  let  our  ham  friends 

share  in  some  of  these  great  circuits,  for  a  great  price. 

FEATURES 


Central  office  quality 
Band-splitting  fitters  included  on  chip 
Single,  low-tolerance*  5-volt  supply 
Detects  either  12  or  16  standard  DTMF  digits 
18-pin  DIP  package 


•  Output  in  either  4-bit  hexadecimal  code  or  binary 
coded  2  of  8.  Use  74159  decoder  for  1  of  16  output 

•  Uses  inexpensive  3,579545-MHz  color-burst  crystal  for 
reference  (Radio  Shack  P/N  272-1310  S1.69) 

•  Excellent  speech  immunity 


Ail  you  need  is  a  color-burst  XTAL  from  Radio  Shack  &  1  meg  resistor  to  make  a  CO.  Quality  Touch  Tone  decoder. 
SSI-202  is  a  5V  part  and  unlike  the  older  201  is  TTL  compatible  and  will  directly  interface  to  personal  computers. 

These  won't  last  long  and  are  limited  to  available  supply,  so  HURRY!! 


$ 


18 


INCLUDING  SPECS.  &  SCHEMATICS 
In  Wash,  add  7,9%  sales  tax 


.  FULLER  CO. 

902  Industry  Dr.,  Seattle,  WA  98188 

1  -800-626-6662 

In  Wash.  Call  (206)  575-8640 


Ma-'fCa'a 


m 
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A  STEP  FORWARD 

INHF 
COMMUNICATIONS 

NO  TUNERS! 

NO  RADIALS! 

NO  COMPROMISE! 

Models  From 
160-10  Meters 


♦"Comparing  antennas,  Frank  mentioned  to  me  that 
the    Isotron   was    59  +  10  dB,    whereas  the  outside 
antenna  was  only  S94-  5  dB!  Here,  the  Isotron  actually 
put   out    a   better   signal    than   the   regular    antenna! 
Probably   skip    angle,    ect.,    but    who      cares?    The 
performance  of  the  Isotron  40  is  jus!  plain  phenomen- 
al/' See  review  in  October  73 ,  1984 
Finally,    a    full    size    Antenna    in    a    3 -dimensional 
package.  Perfect  for  limited  space,  RV's,  Marine  and 
more 
The  Isotrons  offer  you  excellent  transmitting  per* 
formance  along  with  low  noise  reception  and  a  sensitive 
receiving  quality. 

60-METER  - 163.95  pkis  *4 75  Shipping 
#40  -METER  -  *52  95  plus  $3  75  Shipping 
8(M0  Combination  -JIIDOOoluj  t  50  Shipping 
ASK  FOR  PRICES  ON  OTHER  MODELS 


B I IAL  COMPANY 
SR.2,  Box  62,  Dept  .91 
Eucha,  Ok,  74342   PH;  918-253-4094 


Mai  tef  Cord, 


I 

I 

I 
I 

I 
|- 

I 

I 
I 
I 
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MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73. 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub* 
scription.  It  helps  us  serve  you  promptly.  Write  to: 
^0>br  RadlO  Subscnp^D^artmenl 

§  ^J  A  ma  tOUrS  Farmmgdale  NY  11737 

□  Etlend  my  subscription  one  additional  year  for  only  $19.97 
D  Payment  enclosed  □  Bill  me 

CinicU  ind  Mexico  122.97/1  yf .  only  U5  fundi  drjwn  on  US  banfe,  Foreign  Surface 
S39.97J1  yr   only  US  fundi  dnwrt  on  US  bank.  Foreign  Airmail,  please  inquire 


//  you  have  no  label  handy,  print  OLD  address  here: 


Name 


u. 
^ 


Address 
City 


State. 


Zip. 


print  NEW  address  here: 


Name 


Address 
City. 


I 

i 
I 
i 

I 


I 


State. 


Zip. 


zzz^ 


The  San  tec  ST-2QQET  and  ST-400ET  HTs  from  Encomm, 


of  the  exact  model  required  to  meet  vir- 
tually any  portable  replacement  antenna 
need.  The  chart  permits  immediate  cross- 
referencing  of  radio  brand,  frequency 
range,  and  antenna  style  desired  to  ptrv 
point  the  exact  model  which  should  be  or 
dered.  Just  17'  x  11 "  In  Size,  the  new 
illustrated  reference  guide  may  be  used  as 
a  handy  wall  chart  or  inserted  in  a  binder. 
Accommodating  virtually  every  brand  of 
portable  radio,  the  chart  references  more 
than  110  different  antennas  in  a  range  of 
six  different  configurations,  covering  all 
portable  applications  from  30  to  866  MHt 
For  a  free  copy,  write  to  The  Antenna 
Specialists  Gq,t  12435  Euclid  Ave.,  Cleve- 
land OH  44106 


SANTEC 
ST200ET  AND  ST-400ET 

Encomm,  Inc.,  ha&  introduced  me  San- 
tec  ST-200ET  and  ST-400ET  hand-heids  to 
the  American  amateur.  The  radios  are  de- 
signed as  work -alikes  of  the  popular  (COM 
IC-2A  and  IC-4A,  and  most  ICOM  acces- 
sories are  usable  on  the  Santec  HTs.  The 
units  are  backed  by  Encomms  two  year 
extended-service  plan  and  may  be  ser- 
viced at  Encomms  facilities  In  PFano, 
Texas, 

For  further  information  about  San  tec's 
new  line  ot  handie-talkies,  coniact  En- 
CQmm,  rnc,  2000  Avenue  G.,  Swfe  900. 
ttano  TX  75074. 


ATTENTION 

SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
other  companies  or  organizations  with  products  or 
services  which  we  feel  might  be  of  interest  to  you.  If 
you  prefer  thai  your  name  lie  deleted  from  such  a  list, 
please  fill  out  the  coupon  tallow  or  affix  a  copy  of  your 
mailing  label  and  mail  it  lo: 

C.W.  Communications/Peterborough 
73  for  Radio  Amateurs 

P.O.  Box  931 
Farmingdale,  NY  11737 


Please  delete  my  name  from  mailing  lists  sent  to  other 
companies  or  organizations. 

Name 


Add 


ress 


State 


Zip 
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HAM  STATION 

1220  N.  Fulton  Ave.     EvansviUe,  IN 

47710 


AEA 
ARAL 
ALLIANCE 
AM  ECO 

AMERITRON 

AVANTI 

ASTRON 

6  &  W 

BENCHER 

BUTTERNUT 

COILCO 

CONNECT  SYST 

CUSHCRAFT 

DAIWA 

ENCOMM 

HAL 

HUSTLER 


HYGAIN 

ICOM 

KLM 

KANTRONlCS 

KENPRO 

LARS EN 

MFJ 

MIRAGE 

NYE  VIKING 

RADIO  CALL  BOOK 
SHURE 

TEN-TEC 

UNADILLA 

VALOR 

WELZ 

YAESU 


yr# 


'V 


■ 


Large  Stock  At  Discount  Prices— For  Orders  &  Quotes  Call  1-800-523-7731 

For  More  Indepth  Information  &  Service  Call  (812)  422-0252»lndiana  Orders  (812)  422-0231 

&  CODS  Welcome— Freight,  FOB.  Evansville— Prices  &  Availability  Subject  to  Change 


r»  mm  r^ 


ATU-lOOO— Advanced  Terminal  U nil  , 

CALL 

CP-100— DeLuxe  Computer  Patch 

CALL 

CP-1— Computer  Interface 

$1 39-00 

MP-20  or  64— Interface/Software 

149.95 

MAP  64— interface/ Software  w/Amtor 

199.95 

MP  *  1 — M  tcr opaich 

CALL 

Doctor  Dx  Audio/ Video  Game 

99.00 

Isopole  144 — Dual  Cones 

45.00 

Keyers  &  Trainers  in  Stock 

ALLIANCE 

HD-73  10.7  Sq  Ft  Rotator 

$99.95 

U-110  Elevation  Rotator      

49.95 

AMERITRON 

AL-B4— 600W  Output  Amp 

$   399.95 

AL-60— QSK  Amp— 3-500Z  Tube 

60995 

AL-1200  1500W  Ouiput 

141900 

RCS-8  Remote  Coax  Switch  . 

11995 

ANTENNA  SPECIALISTS  (Avanti) 

AP-153  3G2M  on  Glass 

$34.00 

AP  450.5G  450  MHZ  on  Glass  . . 

3800 

ASTRON 

RS7A  5-7  Amp  Power  Supply 

$  49.00 

RS10A  7,5-10  Amp  Power  Supply     .  . 

59,00 

RS12A  9-12  Amp  Power  Supply 

69.00 

RS2D-A  16-20  Amp  Power  Supply 

89.00 

RS20M  T6-20  Amp  w/meter 

109,00 

RS35A  25-35  Amp 

T3500 

RS35M  25-35  Amp  w/meter 

149.00 

RS50A  37-50  Amp 

199.00 

RS50M  37-50  Amp  w/meter 

225.00 

BENCHER 

BY-1  Paddle/BY-2  Chrome               $39.00/$49.00 

ZA-1A  Balun  . . 

19,00 

BUTTERNUT 

HF6V  SO-10M  Verticaf 

$125.00 

HF2V  8Q/40M  Vertical 

119.00 

TBR-160-S  160M  Resonator  . . . 

49.00 

RMK-1 1  Roof  Mount  Kit 

49.00 

STR-1 1  Stub  Tuned  Radians 

29.00 

B  A  W 

370-15  80-1 0M  Folded  Oipole 

$135.00 

AT-1 10  5  Band  Trap  Dipole 

76.00 

AT-55  4  Sand  Trap  Dipole 

5800 

CS-36  3  Pos,  Coax  Switch 

27.25 

CS-6B  6  Pos.  Coax  Swrtch 

32,00 

CSR-5G  5  Pos.  Coax  Switch 

24.75 

CUSHCRAFT 

A3  Tribander                   

$215,00 

A4  Tr  (bander ....                     . 

279-00 

A743/A744  40  Mtr,  Kit 

75.00 

R3  Motor  Tuned  Vertical 

279,00 

CUSHCRAFT 

2T5WB  2M  Wide  Band 7900 

230WB  Stacked  215's  . .  .  219.00 

32-19  Boomer  19EL  2M  95.00 

R  i  ngo  Ranger  s  2M .  6M .  220,  4  50  39.95 

DAIWA 

CN-520  1  .S-60  MHZ  Mir  S  6300 

CN-540  50-146  Mhz  Mtr  .  72.00 

CN-550  144-250  Mnz  Mtr  81,00 

CN^20B  1  8-150  Mhz  Mtr  110.00 

CN*63Q  140-450  Mhz  Mtr  130  00 

CN-720B  1.8-150  Mhz  Mir  .  .  .  12995 

CS-20T  2  Pos  Switch  2300 

CS  401  4  Pos  Switch  62  00 

DENTRON 

ClippertonOR0  2KWAmp  $695  00 

GLA  1000C  1KW  Amp  399.95 

GLT1000C  Tuner  17500 

Dummy  Load  w/Oj I  29  95 

ENCOMM—  Handhelds  in  Slock 

HAL 

CRT  100/ TOO  Computer  Interface  $21900/265  00 

HE  I L— Products  in  Stock 


HYGAIN 

TH7DXS7ELTnbander 
TH5  MK2S  5EL  Tnbander 
Explorer  14  3EL  Tnbander 

205BAS5EL20M|r  .  , 

T2X  20  Sq.  Ft.  Rotator 
Ham  IV  15  Sq.  Ft  Rotator  .. 
CD-4S  0.5  Sq,  Ft.  Rotator 

HUSTLER 

GO- 144  2Mtr  Vertical 

Mobile  Resonators  in  Stock 


$439,00 
38900 
309,00 
349.00 
269.00 
21900 
149.00 


$89.00 


751  Top  of  the  Line 

$1.17900 

745  Gen.  Cov  Xcvr 

769,00 

R7I-A  General  Coverage  Rcvr 

649,00 

271 A  2M  All  Mode 

59995 

271H2M  10QW 

749.95 

290H  Mobile  All  Mode  25W  , 

479,95 

471A  430-450Mhz  25W 

69995 

471 H  430-450Mhz  75W     

949.75 

27A  2M  25W  Mobile     

329.00 

27H  2M  45W  Mobile                     

359.00 

37A  220Mhz  Mobile 

29995 

47A  440  Mhz  Mobile 

399.95 

2AT  2  Mtr  H.T 

199.95 

3AT/4AT  220/440  HT.'s 

229.95 

02AT  2Mtr  H.T. 

289.95 

04AT  4Mtz  HT 

31995 

KDK 

2033  25W  Mobile  $265.00 

KLM 

2M-14C  2Mtr  Circular  Am.  $85.00 

435- 1SC  440  Circular  Ant.  .  65.00 

MFJ 

1229  mterf ace/Free  Software  $159  95 

1224  Interface/ Free  Software  85.00 

1228  Interface/ Free  Software  62.95 

989  3KW  Roller  Inductor  Tuner  289  95 

94 1 D  300W  Futl  Feature  Tuner  89.95 

422  Keyer/Bencher  Paddle  Combo  99  95 

313  H.T,  Converter  3600 

MIRAGE 

B  1016  10/160VV— Preamp $249,95 

B  3016  30/6QW-  Preamp       .  204.95 

D  101  ON  10/100W  430-450  Mhz  279  95 

NYE 

MB- V  3K W  Deluxe  Tuner  $499  00 

SHURE 

4440  Hi-Low  Z  Desk  Mk:  $55  00 

TEN-TEC 

560  Corsair  $    999  95 

26GP,S./Spkr  170.00 

263  Vfo  170.00 

229  2KW  Tuner  249.95 

4229  2  KW  Tuner  Kit  189,00 

525D  Argosy  52500 

2510  Satellite  Station  399.95 

Titan— Ultimate  Hog           .  2,175,00 

TOKYO  HY-POWER— Amplifiers  in  Stock 


YAESU 

FT980  Deluxe  Xcvr 
FT757  Gen,  Cov   Xcvr 
FT757  P,S.  w/Fan 
FC757AT  Auto  Tuner 
FT726R  Tn-Band  Xcvr 
FT27QRH  45W  Mobile 
FT 2 700  Dual  Bander 
FT203R/TT  Pad 
FT209RH2M  H  T   5W 

WELTZ— Meters  in  Stock 


$1,425.00 
CALL 
175.00 
235.00 
77900 
37995 
CALL 
229,95 
299  95 


CALL  FOR  PRICES  ON 
EQUIPMENT  FOR  OSCAR  10 

MON-FRI  9AM  6PM  ■  SAT  9AM-3PM 
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INTERNATIONAL 


Each  month,  73  brings  you 
ham-radio  news  from  around  the 
world,  in  this  col  feet  ion  of  re- 
ports from  our  foreign  corresporh 
dentst  we  present  the  latest 
news  in  DX,  contests,  and  events, 
as  weft  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  in  other  countries, 

it  you  would  like  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73  Magazine,  Pine  Street 
Peterborough  NH  03458,  USA. 
Attn:  Perry  Oonham  KW1Q. 


AUSTRALIA 

Kirsti  Jetikins-Smfth  VK9NL 
TO  Sm  JO 
Norfolk  island 
Australia,  2899 

NORFOLK  ISLAND 

Except  for  radio  amateurs,  not  many 
people  In  the  world  have  ever  heard  of  Nor- 
folk  bland.  3*5  miles,  Norfolk  Island  has 
a  reside nt  population  of  some  1600  per 
sons,  seven  of  whom  are  licensed  ama- 
teur  radio  operators.  At  present,  Jim 
VK9NS  is  working  in  Papua  New  Guinea 
(P29J5),  so  Norfolk  island  is  not  heard 
from  nearly  as  often  as  »l  used  to  be  John 
VK&JA,  Ihe  longest  standing  call  here, 
goes  on  the  band  to  give  weather  infor 
matlon  to  yachts  in  the  area  Mick  VK9NW 
has  an  occasional  rag-chew,  Les  VK9NI. 
ditto,  Bob  VK9ND  some  limes  works  Into 
me  USA,  preferring  a  chai  with  each  con 
tact.  The  only  YL  on  I  he  Island.  I  am  the 
only  one  active  on  CW  these  days. 

In  spite  of  the  relatively  small  active  am- 
ateur*adio  population,  Norfolk  Island  is 
remembered  for  its  role  In  organizing  the 
first-eve*  expedition  to  Heard  Island  fully 
and  solely  organized  by  amateur  radio. 

Heard  Island  is  the  "forgotten  island/ 
Australia's  westernmost  territory,  on  the 
fringe  ol  Antarctica.  Norfolk  Island  is  Aus- 


tralia's easternmost  territory,  900  miles 
out  In  the  Pacific  Ocean.  6300  miles,  as 
the  crow  Hies,  separate  these  two  islands. 
(Much  more  when  considering  the  crooked 
ways  man  must  travel ) 

There  is  no  need  to  deliberate  on  the 
amateur- radio  expedition  from  Norfolk  to 
Heard  island.  It  has  been  adequately  cov- 
ered In  73  in  July,  19B3.  Suffice  it  to  say 
that  the  expedition  was  not  the  end  of  an 
organization.  Far  from  It.  The  Heard  Island 
DX  Association  formed  an  International 
club  of  keen  DXers  who  work  together  to 
promote  amateur  radio  and  OX  in  g  gener- 
ally. The  club  now  has  120  members  from 
25  countries,  based  on  tiny  Norfolk  Island, 
President  is  Jim  Smith  VK9NS,  temporar- 
ily P29JS,  originator  and  founder  of  the 
club, 

Jim  also  started  the  now  famous  14.220 
net  during  his  previous  stay  in  P29-!and 
The  nel  moved  from  strength  to  strength, 
280  countries  having  checked  in  at  some 
time  or  other  by  the  time  Jim  moved  to 
Norfolk  Island.  He  continued  running  the 
net  from  here,  and  so  it  came  about,  in 
good  propagation,  that  Norfolk  Island  be- 
came the  focus  of  world  attention  for  a 
couple  of  hours  each  day  No  mean  feat 
tor  an  island  so  few  have  heard  about 

Conditions  these  days  are,  as  we  all 
know.  poor.  Especially  from  the  Pacific 
Into  USA  40-mefer  CW  Is  Just  about  the 
only  possibility  from  Norfolk  Island  In  that 
direction.  However,  there  are  days  when 
the  odd  USA  station  surprises  us  with 
good  signals  checking  into  the  14.220  net 
Not  often,  and  not  many,  but  it  happens. 

The  bulk  of  Norfolk  Island  is  a  plateau 
on  top  of  the  200-300- foot  cliff  surround- 
ing most  of  the  island  This  is  where  the 
residential  areas  are.  We  have  no  conges- 
tion of  houses  or  high-rise  buildings  to 
block  radio  signals.  What  we  call  "the 
mountain  *  —  Ml.  Bates,  900  feet  above  sea 
level — Is  tucked  neatly  out  of  the  way,  not 
obstructing  anything.  Thus  Norfolk  Island 
lends  Itself  lo  amateur  radio  as  well  a  a 
such  holiday  activities  as  photography 
and  basking  in  the  sun,  etc, 

In  reasonable  conditions.  100  Waits  and 
a  dipole  can  give  amazing  results,  100 
Watts  and  a  beam  is  ample  even  in  today's 
conditions.  150-fooMngn  Norfolk  pines 
are  ideal  for  anchoring  an  antenna.  {Some 
people  do  actually  climb  these  giants, 
though  most  often  to  saw  I  he  tops  off  for 
aviation  safety's  sake,) 


The  six  amateurs  on  Norfolk  Island 
have  not  found  any  need  to  form  a  club. 
We  go  on  the  bands  and  do  our  own  thing. 
License  requirements  are  the  same  as  in 
Australia,  licenses  being  issued  by  the 
Australian  Department  of  Communica- 
tions. 


BRAZIL 

Qerson  RIssirt  PY1APS 
PO  Box  12}  78  Cope  cabana 
2DQ0O  R)o  de  Janeiro,  FU 
Brazil 

As  most  of  you  know,  my  first  home 
QTH  was  the  city  of  Recife,  located  in  the 
northeast  pari  of  Brazil  I  was  born  in  that 
city  and  there  E  got  my  first  license  m  1965, 
which  was  PY7APS.  With  mts  can  sign  I 
operated  up  to  1972  During  that  period  of 
I  Ime,  1  went  twice  to  Fernando  de  Noronha 
Island  for  DXpeditlons,  In  I967t  my  call- 
sign  was  PY7APSW  and  In  1968  my  call 
was  PY0APS  The  last  time  I  returned  to 
Ihe  island  was  In  1979;  I  used  the  same 
PYiAPS  calls*gn 

Since  1972  I  have  been  living  in  Rio  de 
Janeiro  City  with  the  new  license.  PY1APS. 

Due  to  its  geographical  situation,  Re- 
cife is  the  last  point  on  the  way  to  the  rare 
spots  in  the  Atlantic  Ocean  along  the  Bra- 
zilian coast-  Because  of  that,  a  few  PY7 
stations  were  able  In  the  past  to  activate 
DXpedltions  on  Fernando  de  Noronha  Is- 
land and  especially  the  first  and  second 
DX pedi lions  on  St.  Peter  and  St.  Paul 
Rocks. 

Attributable  to  my  Job,  I  go  to  Recife 
every  two  months  During  these  opportun- 
ities I  have  the  chance  to  visit  my  parents 
and  relatives,  and  when  I  have  free  time.  I 
visit  my  friends,  the  DX  gang  of  Recife. 

Two  months  ago  I  met  Bart  PY7AKW 
who  also  operated  many  years  ago  on  Fer- 


nando de  Noronha  Island  while  living  on 

the  Brazil  ran  army  base  on  the  island.  Bart 

was  also  one  member  of  the  group  in  the 
first  and  second  DXoeditions  to  St.  Peter 
and  St.  Paul  flocks.  His  call  both  times 
was  PYflSP.  He  was  a  very  active  DXer  in 
ihe  past,  but  in  the  last  fifteen  years  he 
has  been  very  busy  with  his  duties  as  Colo- 
nel of  the  Brazilian  Army  and  as  an  English 
teacher  at  night  In  a  high  school  In  the  city 
Of  Olinda.  He'll  be  retired  at  the  beginning 
of  1965.  and  after  that  he  expects  to  be  ac- 
tive again. 

Last  week  i  was  in  Recife  again,  and 
this  time  I  was  able  to  join  three  good 
friends:  Fred  PY7ZZ,  Andre  PY7CW,  and 
Jim  PYTBXC.  Between  one  piece  and  an- 
other  of  lobster  (the  ocean  In  in  at  region 
Is  rich  in  lobsters)  or  beer,  I  found  that  we 
all  already  were,  for  a  few  days,  a  FYQ  sta- 
tion. So  it  was  a  good  idea  to  have  a  pic- 
ture with  all  o I  us.  Andre  gave  his  camera 
to  our  waiter,  who  took  the  picture. 

We  ail  operated  from  Fernando  de  No- 
ronha Island,  and  among  us  PY7BXC  was 
the  onty  one  who  operated  also  from  St, 
Peter  and  St.  Paul  Rocks, 

Fred  PVT22  rs  one  of  the  most  active 
DXers  of  Brazil.  He  got  his  license  in  May. 
1969,  as  PY7AZQ  and  then  he  changed  his 
call  to  PY7ZZ.  His  father,  Mario  PY7EC, 
was  also  very  active  in  DX  at  the  lime  of 
the  AM  transmissions  Due  to  his  job  as 
a  philologist.  Mario  doesn't  have  time 
enough  to  be  as  active  as  he  was  earlier. 
Fred  is  a  OXCC  Honor  Rolt  member  and 
Mis  score  now  is  312/323.  He  was  the  sec- 
ond station  in  Ihe  state  of  Pemambtico  to 
reach  this  level  (I  was  the  first). 

Fred  also  acheived  the  5BDXCC  and  is 
finishing  now  the  SBWA2.  He  needs  only 
a  few  zones  on  eighty  meters.  Fred  likes 
contest  and  ORP  operation  on  the  ten-me- 
ter band.  With  nis  seven-Watt  PEP  equip- 
ment (a  modified  CB).  he  worked  230 
countries  on  10  meters.  He  uses  a  Drake 
4XC  and  R4C.  a  Yaesu  FT-201.  and  a  Bra- 
zilian linear  amplifier  MAG  L  2000  The  an- 
tennas are  a  Three-element  yagi  for  10,  15. 
and  20  meters  and  di poles  lor  40  and  30. 

Next  time  I'll  Iry  to  get  in  touch  with 
more  friends. 


Leff  to  Tight,  Jim  PY7BXC,  Andre  PY7CW,  PYIAPS.  and  Fred  PY7ZZ. 
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Barf  PY7AKW (teti)  *nd  PY1APS 
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A/i  f  07  native  watches  while  18YUZ  and  t8TSL  (right)  erect  antennas. 


ITALY 

Mario  Ambtost  12MQP 
Vta  Stradelta.  13 
21029  Milano 
Italy 

EXPEDITIONS 

Recent  months  and  the  summer  of  1984 
have  seen  a  lot  of  activities  from  Italian 
amateurs.  As  we  do  nol  intend  to  bother 
you  loo  much  with  stories  that  are  more  or 
less  always  the  same,  we  will  only  show 
you  pictures,  Triey  will  give  you  a  be  tier 
idea  of  the  situation 

Fust,  the  ID7  expedition  and  the  photo 
of  the  job  of  mounting  the  antennas.  Left 
Is  an  107  native  very  interested  in  what 
was  happening  on  his  inland-  The  other 
two,  much  more  involved  tn  the  job,  are 
I0YUZ  and  I8TSL  The  QSL  card  <s  of  the 
I2DMK  ahd  I2NYN  expeditions  to  IL7,  QSL 
cards  for  [L7  and  4LM  ITU  via  I2MQP.  In  any 
case,  all  contacts  have  already  been  con- 
firmed via  the  bureau  and  the  first  ones 
sent  to  the  ARRL  have  been  the  ones  tor 
many  contacts  we  had  with  the  States  on 
40  meters*  the  only  b  and  where  the  propa- 
gation was  good, 

PROPAGATION 

With  (en  meters  dead  and  fifteen  very 
noisy  and  closed  for  most  of  the  day,  the 
traffic  to  the  US  is  now  diverted  to  twenty 
meters  But  this  band  closes  very  early 
during  winter  and  the  only  possibility  to 
have  some  activity  after  8:00  pm  is  to  go 
on  40  and  BQ. 

While  BO  is  preferred  for  local  traffic,  as 
we  are  limited  to  the  use  of  a  small  portion 
of  it  belween  3613  and  3667.  40  meters  is 
more  suitable  for  DXing.  Beau  I  if  ut  pro  pa 
gat  ion  has  been  found  during  the  Christ- 
mas period  between  0300  and  0700  UTC 
with  a  lot  of  stations  from  zone  3  coming 
to  Europe  with  signals  strong  enough  to 
work  them  with  a  simple  dJpofe.  I  do  live  in 
a  flat  and  use  a  simple  di pole,  but  a  few 
hundred  meters  from  here  a  good  Mend  of 
mine,  Massimo  I2DMK,  tor  whom  I  am  the 
QSL  manager  when  he  goes  on  an  expe- 
dition, has  Just  mounted  a  4-elemenl  KLM 
monobander  for  40  meters,  I  have  often 
slopped  in  front  of  his  GTH  to  give  a  look 
(o  I  he  monster,  but  let  me  say  that  it  does 
not  seem  to  be  so  big  on  top  of  an  tfl-me- 
ter  tower  that  is  on  lop  of  a  10-story  build- 
ing. 

The  results  from  this  antenna,  with  the 
help  of  a  Henry  3K  and  the  CW  skifl  of 
I2DMK,  ate  Impressive.  I  do  not  copy  many 


of  his  correspondents,  but  if  he  is  not  jok- 
ing there  are  hundreds  of  3,  6,  and  7  catl- 
ing. Wish  I  could  do  something  like  thall 

But  you  can  work  the  Pacific  Coast  with 
a  simple  sloper.  It  was  a  surprise  to  a  local 
CW  man,  I2CZ.  thai  he  received  the  reply 
ol  Steve  AABAA  while  calling  CO  at  7005 
It  was  1500  UTC  the  first  of  January,  Steve 
has  confirmed  he  was  working  via  long 
path  and  passed  me  wishes  for  a  happy 
1985  It  was  a  nice  contact  for  I2C2  and  a 
nice  surprise  for  I2MQP, 


ARI  INTERNATIONAL  CONTEST 

If  you  like  to  work  contests  and  for 
awards,  here  is  something  for  you.  the  Hal 
Ian  contest  is  becoming  international  and 
is  offering  you  the  possibility  to  gel  the 
Italian  Provinces  Award.  See  details  in  the 
box, 

RADtQRiViSTA 
It's  the  name  of  our  national  radio  mag- 


azine and  it  has  presented  during  the  last 
two  issues  some  interesting  topics. 

One  was  a  long  article  on  a  mailbox  that 
was  based  on  the  Commodore  64;  the  full 
program  was  presented  wilh  several 
pages  ol  explanation.  A  version  of  the 
same  but  using  the  AMTOR  has  been  im- 
plemented and  installed  and  working  for  a 
few  months.  Should  somebody  be  inter- 
ested in  it,  the  microcomputer  manager  of 
ARI,  IflFLY.  Is  at  your  disposal. 

Another  issue  covered  was  the  problem 
of  getting  QSL  responses,  i  wrote  about  ft, 
and  from  my  statistics  it  has  appeared 
that  amateurs  In  different  countries  are  re- 
plying in  different  ways.  If  you  work  an  HB 
station,  you  have  71  %  chance  to  get  a  re- 
ply in  a  reasonable  amount  of  time.  If  s  the 
same  for  a  PA.  but  it  goes  to  66%  for  a  JA. 
Italians  do  not  reply  very  much  to  other 
Italians  (only  3V%)  but  It's  ceriainly  differ- 
ent for  US  $t at  ions 

Looking  at  others,  you  can  see  great  dif- 
ferences: ^2-70%,  LX— 54%,  OK— 56%, 
SM— 55%,  YO— 45%.  but  took  at  TG— 
0%,  Tl-10%.  YS— 0%.  GY— 0%T  CO— 
7%.  HP— a%,  HR— 0%.  and  JY— 0%. 


ARI  INTERNATIONAL  CONTEST 

DATE:  From  1600  UTC  Saturday,  May  18.  1985,  to  1600  UTC  Sunday,  May  19, 
1985. 

World  amateur  radio  must  contact  Italian  stations  including  San  Marin^  Vati- 
can City,  and  SMOM 

CLASSES:  Single  operator  CW.  single  operator  SSB,  single  operator  RTTY.  sin- 
gle operator  mined  mode,  multi-operator  single  TX.  SWL  Multi-operator  station 
can  use  all  modes  (CW.  SSB.  RTTT). 
BANDS:  28, 21,  14,  7.  3,5.  and  t.8  MHz 

EXCHANGE:  RSfH  -  GSO  number  starting  with  001  Kalian  stations  will  send 
RS(T)+  GSO  number^  two  letters  (province). 

QSO  POINTS;  For  European  stations.  2  points  for  every  OSO  with  an  Italian  sta- 
tion. For  Extra-European:  4  points  for  every  QSO  with  an  I  station. 
MULTIPLIERS:  1  multiplier  for  every  "province"  per  band.  San  Marino.  SMOM, 
Vatican  City,  and  the  memorial  Marconi  stations  IY1TTM  and  IY4FGM  am  addi- 
tional multipliers, 

FtNAL  SCOPE.  The  sum  of  QSO  points  from  all  bands  times  the  sum  of  ihe 
multipliers  from  ail  bands. 

LOG  Must  contain  date,  time  in  UTC,  band,  mode,  call,  exchange,  score,  and 
new  multiplier  Use  separate  logs  for  each  band 

Include  a  summary  sheet  with  your  callsign,  class  of  participation,  QSO  points 
and  multipliers  on  each  band,  and  final  score. 

Don  t  forget  your  full  address,  your  rig  description,  and  your  comments  Log 
must  be  mailed  within  40  days  from  the  end  of  contest  to:  Giorgio  Serena  12V XJ 
via  Sciesa  24,  20135  Milano.  Italy,  or  Contest  Manager,  c/o  Aftl.  via  Scarlatti  31. 
20124  Milano,  Italy 

PENALTY:  Log  without  a  summary  sheet  and  a  declared  score  will  be  used  as 
control  log.  A  declared  score  5  percent  more  than  the  actual  score  means  dis- 
qualification. 

A  WARD:  Special  awards  will  be  issued  to  the  top  five  of  every  class  of  partici- 
pation. A  certificate  will  be  awarded  lo  the  top  scoring  operators  in  each  country 
and  for  each  category, 

WAIP:  The  Worked  All  Italian  Provinces  Award  Is  Issued  to  all  amateurs  for  con- 
tacts with  60  different  provinces.  This  will  be  issued  upon  a  written  application 
in  the  log  and  a  separate  list  of  OSOs  for  the  award.  QSL  cards  are  not  required 
for  contest  OSOs.  Thank  you  for  your  participation 


Contest  Manager  I2VXJ 
(Giorgio  Berettai 


J 


This  was  based  or\  30,000  cards  (sent 
via  bureau}  during  the  period  1977  to  1383 
inclusive.  Maybe  the  situation  will  Im- 
prove May  I  present  to  you  how  the  situa- 
tion IS  for  (he  States? 

Contacts  confirmed  with  a  OSL  card; 
WI-27%,  W2— 32%+  W3— 35%.  W4— 
37%.  W5— 34%,  W6— 31%.  W7— 34%. 
WB-41%.  W9— 38%.  W»— 35%,  KL— 
26%.  KH—  33%.  and  KP— 20%. 

Not  loo  bad.  but  there  is  still  a  lot  of 
space  to  improve,  and  I  hope  you  wtfi  im- 
prove; otherwise,  my  awards  are  lost. 

Always  talking  about  cards,  a  full  page 
in  the  magazine  has  been  reserved  for 
N7RO  and  his  DX  QSL  Servicet  while  a 
page  and  an  half  was  reserved  tor  W3HNK 
(half  a  page  more  than  N7R0  as  Joe  is  half 
Italian]). 

See  you  In  a  couple  of  moni  hs.  guysh  and 
remember,  if  you  do  pass  through  lialy, 
you  are  always  welcome  here. 


MOZAMBIQUE 

Charles  E  Martin  AB4Y 
American  Embassy  Maputo 
Department  of  State 
Washington  DC  2Q52Q 

The  views  and  opinions  presented  are  my 
own  and  not  necessarily  those  of  tha 
State  Department  or  the  US  Government. 

Which  country  in  Africa  has  the  longest 
coastline?  Well,  Trivial  Pursuit  buffs,  it  s 
Mozambique.  Mozambique  is  a  large 
(twice  the  size  of  California)  country  lo- 
cated in  southeastern  Africa.  The  capital 
and  largest  city,  Maputo,  is  located  in  the 
extreme  southern  end  of  the  country  on 
Maputo  Bay,  The  cjty  Is  quite  lovely,  with 
an  abundance  of  foliage,  trees,  and  attrac- 
tive parks.  My  home  is  an  upstairs  apart- 
ment with  a  red  tile  roof.  The  downstairs 
neighbor  is  Len  Keating  KA3NJY. 

Amateur  radio  is  currently  suspended  in 
Mozambique.  There  has  been  no  opera- 
tion since  1976  (according  to  Lars  Dahi- 
gren  SMfOQE,  also  a  resident  of  Maputo) 
Conditions  now  are  available,  however, 
for  the  return  of  amateur  radio.  Like  many 
oi her  developing  countries,  Mozambique 
is  poor.  There  is  also  a  shortage  of  trained 
technicians.  There  Is  an  ambitious  pro- 
gram underway  to  Improve  the  education 
of  the  population. 

With  such  a  large  country,  telecommu- 
nications is  a  challenge.  Tn^  government 
of  France  has  provided  a  substantial 
amount  of  aid  towards  the  country's  am- 
bitious goal  of  improving  communications 
services  A  Swedish  concern  is  providing 
new  telephone  equipment  in  Maputo  and 
also  assisting  in  the  training  of  local  tech- 
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nlclans.  There  are  nearly  BOO  Swedes  In 
Mozambique  Mozambique  does  have  a 
television  station  which  broadcasts  4 
hours  per  week,  only  on  the  weekend.  In 
Maputo,  many  Individuals  can  receive 
television  signals  from  3D6  or  ZS 

The  local  expatriate  hams  have  joined 
together  and  created  the  Maputo  In* 
ternetlonal  Amateur  Radio  Association 
(MLARA).  The  chief  goal  of  Ml  ARA  is  to  get 
amateur  radio  reestablished  in  Mozam- 
bique, Our  first  guest  speaker  at  our  first 
meeting  was  Milhelro  FerraJra  CTlBf\  the 
director  of  the  international  cooperation 
bureau  ot  the  Portuguese  teiecommu ni- 
ce tions  authority.  His  feeling  was  thai  ihe 
outlook  for  the  return  of  amateur  radio  to 
Mozambique  is  very  favorable.  Other  indi- 
viduals who  were  present  also  shared  his 
Optimistic  viewpoint 

Another  guest  was  Eduardo  da  Mot  la,  a 
Portuguese  instructor  of  electronics  who 
is  employed  at  Eduardo  Mondlane  Unlver* 
ally  In  Maputo.  He  was  very  enthusiastic 
about  the  possibility  of  reactivating  the 
dub  station  at  the  university.  He  was 
shown  some  reports  of  the  activity 
at  BY1FK  and  YllBGD  and  he  was  Im- 
pressed. 

Amateur  radio  exists  to  serve  mankind, 
and  a  challenge  exists  right  here  in  Mo- 
zambique, The  international  amateur- 
radio  fraternity  could  help  provide  the 
equipment  and  technical  materials  to  as- 
sist trie  country  In  realizing  its  ambitious 
goal  o<  improved  telecommunications, 

MIARA  is  planning  a  DXpedilion  to  the 
islands  of  Juan  de  Nova  and  Europe  dur- 
ing the  summer  of  196S,  (This  is  the  winter 
of  1985  for  us  in  the  southern  hemisphere.} 
The  scientific  attache  at  the  French  em- 
bassy here  is  providing  assistance  in  the 
form  of  Landing  permits  and  u censing  and 
translation.  Kjetl  SM70ZZ  owns  a  40-foot 
sailing  craft  (don't  ask  me  what  kind  it  is, 
ait  I  know  Is  thai  it  floats}  and  he  is  willing 
to  provide  transport  tor  us.  We  are  re- 
searching  the  awesome  logistical  prob- 
lems inherent  In  such  a  venture.  The 
Islands  have  no  potable  water  supply  so 
we  must  carry  our  own.  and  that  will  be  3 
gallons  per  man/day.  We  must  carry  our 
own  electrical  power.  We  discussed  tak* 
Ing  along  a  non-ham  to  assist,  but  due  to 
the  supply  problems  we  decided  to  forego 
this  luxury,  I  have  been  advised  that  the 
greatest  need  is  for  40730-meter  CW  and 
also  that  160  is  needed  as  well.  We  will  try 
to  tailor  our  schedule  to  meet  the  greatest 
need. 

I  will  be  traveling  to  Dayton  for  the  t985 
Hamvanhon.  I  am  hopeful  that  amateur  ra- 
dio wilt  reappear  in  Mozambique  before  I 
make  the  journey. 


NEW  ZEALAND 

£K  J,  (Dbs)  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
New  Zealand 

Kia  Of  a  atuiAofeafoa.  In  a  previous  col- 
umn, I  made  mention  or  the  unique  ZL  sta- 
tion, ZL6IW,  the  NZART  Official  Monitor 
ing  Service  station  operated  by  Bob 
Knowies  2L16AD,  of  Tuakau,  near  Auck- 
land Bob  is  also  the  IARU  Region  III  Mom 
loring  Service  Coordinator,  as  well  as  the 
ZL  coordinator  of  our  intruder  Watch  ser- 
vice {monitoring  service}. 

The  special  call  sign,  ZL61W,  is  not  per 
mitted  for  normal  use  on  the  amateur 
bands  but  Is  used  expressly  to  make  con- 


77ie  shack  at  ZL6fW. 


tact  with  non-amateur  stations  Intruding 
Into  our  exclusive  sections  of  the  bands. 
Bob  Is  assisted  In  his  monitoring  work 
by  several  ZL  amateurs  who  regularly 
monitor  the  bands  from  their  home  QTHs 
and  forward  written  reports  to  the  Moni- 
toring Service  on  a  weekly/monthly  basis. 
Our  regulatory  body,  the  New  Zealand 
Post  Office,  recognizes  the  importance  of 
the  work  Bob  and  his  helpers  do,  hence 
the  reason  for  the  special  callsign  allotted 
to  the  official  coordinator  for  his  use  in  in- 
truder situations.  This  month  i  am  includ- 
ing a  report  and  photograph  by  Bob  about 
the  station,  through  the  courtesy  of  Break 
In.  NZARFs  monthly  magazine.  The  photo 
is  of  the  operating  position,  and  the  pear 
is  described  in  the  text. 

ZLMW 

The  requirements  of  the  Monitoring 
Service  have  dictated  the  assembly  of  a 
station  equipped  to  handle  many  of  the 
non-amateur  signals  now  appearing  with- 
in the  amateur  bands  It  is  apparent  from 
questions  asked  at  meetings  and  on  the 
air  that  there  Is  some  interest  in  this  Sta- 
tion, so,  tor  those  readers  who  enjoy  a 
visit  to  the  other  guy's  shack,  here  Is  e  run- 
down on  the  shack  at  ZL6IW 

The  "great  hulking  beast"  on  the  right 
In  the  photograph  Is  a  Marconi  HF  spec- 
trum analyzer;  those  aspiring  to  Olympic 
weight-lifting  events  are  welcome  to  train 
on  this  one— its  weight  is  SOS  pounds.  On 
the  top  of  that  is  a  modified  Pye  VHF  re- 
ceiver, used  for  checking  the  2-meter 
band.  Below  the  beast  Is  a  Dymek  scan- 
ning receiver— 0.5  to  40  MHz— and  under 


that  Is  a  Hewlett-Packard  audio  spectrum 
analyzer  Tracking  left  In  the  photograph, 
next  Is  the  SWTP  6809  computer  with  Its 
twin  disk  drives,  monitor,  and  printer.  This 
unit  Is  used  for  record  handling  and  sort- 
ing, etc.,  but  slowly  (as  software  is  writ- 
ten) moving  into  signal  analysis. 

To  the  left  again  is  the  main  tape  re- 
corder, used  for  long  period  monitor- 
ing—other recorders  are  in  the  drawers 
under  the  bench  and  coupled  to  the  re- 
ceivers The  flat-looking  object  in  front  of 
the  tape  recorder  is  a  Burroughs  FAX  ma- 
chine modified  for  60.  90,  120.  180.  300. 
and  360  rpm  in  either  AMT  FMr  or  CClTT 
modes,  tt  also  comes  in  handy  for  check- 
ing on  the  weather.  Left  again,  is  the 
TONO  9100E  with  its  PSU  and  monitor. 
This  unit  is  probably  used  more  than  any 
other  item  in  the  shack,  especially  on 
commercial  RTTV.  Next  is  the  Yaesu  FT- 
107M  with  its  various  auxiliary  units,  on 
top  of  which  is  a  Dymek  audio  filter.  Final- 
ly, lo  the  left  is  a  wide  (very)  band  FRG7  re 
celver.  Mot  shown  (they  didn't  make  the 
lens  angle  of  Bob's  camera  wide  enough!) 
Is  the  frequency-measuring  department. 
Under  the  bench  is  a  Marconi  HF  dual 
beam  scope,  used  mainly  for  the  determi- 
nation of  "almc-sync"  problems  with  har- 
monic and  spurious  RTTY  signals. 

This  assortment  is  led  wilh  a  modest  an< 
tenna  array  consisting  of  |wr>elemeni 
quads,  long  wires,  d  I  poles,  etc  Some  phased 
Beverage  antennae  are  under  construction. 
Unfortunately,  Onewhero  (where  Bob  lives! 
does  not  have  sufficient  flat  tend  upon 
which  to  erect  some  more  sophisticated 
specialized  receiving  antennae,  but  the  ar- 


Vem  Hafg  ZL4JN  works  another  JQTA  station  from  SL  Patricks  Haft.  Dunedin  Listening 
in  are  Kyiia  Fraser  ofSL  Patricks  Guides  (left)  and  Nicholas  Mac  Keen  ante  0V  Sr.  Patricks 
Cubs,  tPhQto— Otaoo  Daily  Tlmes> 


rays  he  has  do  him  very  proud,  and  provide 
NZART  with  an  excellent  Monitoring  Ser- 
vice station. 

JOTA 

Also  from  the  same  issue  of  Break-In  is 
information  on  the  27th  Scout  Jamboree 
On  The  Air  from  Jim  Parneil  ZL2APE,  Na- 
tional Organizer  for  the  Scouts  in  ZL 

The  27th  International  Scout  Jamboree 
On  The  Air  was  held  over  the  weekend  ot 
20/21  October,  and  as  it  was  a  long  holi- 
day weekend  in  New  Zealand  it  was  not 
surprising  that  Scout  camps  seem  to  have 
been  the  main  feature  of  J  OTA  this  year. 
Also  Labor  Weekend,  the  weekend  con- 
cerned, is  considered  the  start  of  the 
camping  season  here  in  ZL,  even  1  hough 
the  weather  Is  sometimes  a  little  suspect 
so  early  in  the  season.  The  weather  this 
year  was  fairly  kind  for  the  two  days  ol 
JOTA1  although  the  holiday  Monday  was 
not  too  good. 

Despite  generally  poor  band  condh 
tions,  there  were  many  good  contacts, 
and  being  able  to  work  right  up  to  mid' 
night  on  the  Sunday  was  a  bonus  {no 
school  the  next  day  because  of  the  holi- 
day). In  past  years,  the  culling  off  of  the 
activity  at  mid-cay  Sunday,  whilst  the  rest 
of  the  world  was  In  full  swing,  always 
seemed  a  pity. 

Some  band  openings  allowed  a  few 
contacts  with  Europe,  however  most  OX 
was  with  countries  around  the  Pacific, 
The  aggregate  score  of  countries  for  all 
New  Zealand  stations  was  only  20%  of 
0XCC. 

To  get  an  electrically  quiet  area,  Hugh 
ZL2BHK  went  deep  into  the  hilts  to  the 
west  of  Upper  Hutt,  Wellington,  with  an 
FT-iCl.  150  Scouts,  and  their  leaders. 
Spurning  the  luxury  of  an  engme-aitema 
tor  for  power,  (actually  he  didnt  like  the 
cost  of  gas  tor  the  48  hours  running,  gas 
presently  being  about  $4  00  per  gallon)  he 
borrowed  the  car  haiteries  of  every  vehi- 
cle in  sight  or  which  visited  the  Camp.  As 
a  result  push-starts  became  the  norm  for 
starting  the  vehicles  again! 

It  was  good  to  be  able  to  meet  once 
again  so  many  friends  of  past  JOTAs,  es 
peclally  the  Rarotongan  Scouts  at  ZK1BS- 
These  boys  found  themselves  in  great  de- 
mand by  J  OTA  stations  everywhere.  After 
36  hours  of  operating  from  Rarotonga, 
they  had  made  57  contacts,  and  were  even 
able  to  use  their  native  tongue  when  work- 
ing 2L2AYZ  at  a  camp  near  Johnsonvtlle, 
near  Wellington,  as  a  Scout  leader  at  that 
camp  was  an  expatriate  of  the  islands. 
Through  him,  they  told  the  New  Zealand 
boys  one  of  the  legends  about  how  the 
Cook  Islands  came  into  being. 

The  antenna  at  the  Johnsonville  Camp 
performed  well— as  it  should  when  sup- 
ported by  a  Scout -con  st  rue  ted  tower. 
However,  their  best  DX  was  a  JOT  A  sta- 
tion in  Venezuela.  Unfortunately  they 
trussed  the  opening  into  Europe. 

Vera  ZL4JN,  operating  el  the  St.  Pat- 
ricks Seoul  Hail  in  Si  Kitda,  Dunedin*  had 
a  visit  from  the  local  newspaper,  the 
Or  ago  Daily  Times:  see  photo. 

Every  Jamboree  On  The  Alt  Is,  in  its  own 
way.  successful,  in  (hat  i|  gives  Scouts 
and  Guides  who  are  taking  pari  an  oppor- 
tunity to  share  in  their  international 
friendships  that  are  basic  in  their  move- 
ments. These  opportunities  are  all  too  few 
because  of  lime,  cost,  and  distance  fac- 
tors, factors  which  largely  disappear  with 
the  aid  of  amateur  radio-  JOTA  also  Intro- 
duces Scouts  and  Guides  to  the  hobby  of 
amateur  radio  with  the  result  that  some 
will  gain  their  own  amateur  licenses  at 
some  time  in  the  future.  The  exposure  can 
be  only  of  benefit  to  amateur  radio,  whose 
"greying"  membership  is  of  concern  here 
InZL 

However,   the  now-and-again  coinci- 
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Eureka! 


We  just  struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59.95.  Our  DTD- 1  will  decode 
5040t  4  digit  codes  with  the  security  of  wrong 
digit  reset.  It  contains  a  crystal  controlled,  single 
chip  DTMF  decoder  that  works  great  in  bad  sig- 
nal to  noise  environments  and  provides  latched 
and  momentary  outputs.  Why  carry  that  heavy 
gear  when  its  size  is  only  1.25  x  2.0  x  .4  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty. 

Instead  of  sifting  through  the  field, ..search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 


$59*95  each 

COMMUNICATIONS 
SPECIALISTS 

426  W  Tafi  Ave,   Orange.  CA  92665-42% 
Local  (714)998-3021    •  FAX  (714)974-3420 

Entire  U.S.A.  1 -800-854-0547 


MOM  -  a  - 


VISA 


"When  You  Buyt  Say  73" 
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dences  of  JOT  A  and  ZL's  Labor  Weekend 
is  unfortunate,  as  on  these  occasions 
when  the  two  events  do  clash,  participa- 
tion is  much  lower  than  normal  because 
of  holiday  weekend  commitments.  This 
year,  the  number  of  ZL  slat  ions  was  down 
by  25%  t  and  even  with  the  great  help  of 
J  OTA  Camps  numbers  of  participants 
were  down  to  about  45  percent.  Actual  ZL 
figures  were  about  104  stations  and  2700 
Scout  and  Guide  participants.  Worldwide 
figures  are  anybody's  guess— last  year 
there  were  about  300,000  Scouts  and 
Guides  from  100  countries  taking  part. 

Next  year's  JOTA  wiil  be  held  19/20  Oc- 
tober.  the  weekend  before  our  New  Zea- 
land holiday  weekend,  so  mora  should  be 
an  increase  in  ZL  JOTA  stations,  but  they 
will  have  to  close  down  earlier  as  the  chil- 
dren will  have  school  as  usual  on  the  Mon- 
day. 

NZART  ANNUAL  CONFERENCE 

Some  information  for  the  traveling  ama- 
teurs: NZART's  Annual  Conference  next 
year  Is  being  hosted  by  mo  Chris  tchurch 
am  (ZL3-land)  and  is  aptly  named  the 
Garden  City  Conference,  The  Conference 
will  cover  I  he  days  of  our  Queen's  Birth- 
day Weekend.  31  May  10  3  June.  1965.  The 
venue  for  most  of  the  activities  will  be  the 
Student  Union  building  of  the  University 
of  Canterbury  In  Cnrisfchurcfr.  Foe  further 
information,  please  write  direct  io  the 
Conference  Committee,  PO  Box  2&040, 
Fendalton,  Ghnstchurch,  New  Zealand 
The  weekend's  activities,  besides  the 
Conference,  Include  forums,  social  func- 
tions, a  convention  dinner,  fox  hunts,  a 
mobile  rally,  trade  displays,  and  ail  the  fun 
of  similar  events  In  your  country. 

Old -Timers  Club  50-year  certificates 
were  awarded  recently  to  Derek  Thomson 
ZL1  KB.  John  Msckie  ZL2JT,  Gordon  Bow- 
man ZL3BH.  Stan  Cook  ZL2QQ.  Bill  Mas 
tecs  ZL2LY,  Gordon  Crocker  ZLIKfl,  and 
Stu  Murray  ZUKS;  60-year  certificates 
went  to  Eric  Beate  ZL2AT  and  Noel  Gardi- 
ner ZL2BNL 

It  is  with  regret  that  I  have  to  report  the 
following  Silent  Keys  over  the  past  couple 
of  months;  ZL30D,  2L2JF.  ZL1HW,  ZUIB, 
ZU1A8X,  and  ZL1AHX, 


POLAND 

Jerry  Szymciak 
78-200  Biaiogaw 
Bucika  2/3 
Poland 

TRANSITIONS 

The  first  President  of  the  Polish  Radio 
Amateurs  Association.  Prof.  Or.  Janusz 
Groszkowski,  died  on  September  3.  1984. 
He  was  elected  I  he  President  of  PRAA  at 
the  first  constitutional  congress  of  PRAA 
In  February.  1930.  During  the  second 
world  war  he  deciphered  the  radio-control 
system  of  German  missiles.  Prof.  Janusz 
Groazkowski  was  decorated  with  the  Hon- 
orary  Award  of  PRAA,  No,  1,  and  bore  the 
title  of  Honorary  Member  of  the  Associa- 
tion. The  architect  of  Polish  radio  engi- 
neering, a  member,  and  in  1963-1973  the 
President  of  the  Polish  Academy  of  Sci- 
ences, he  was  always  an  ally  of  Polish 
radio  amateurs. 

The  Vrce-PreskJent  of  PRAA  In  charge 
of  technical  matters,  Jerzy  Niewada 
SP7HF,  has  died.  At  a  meeting  of  PRAA  it 
was  decided  not  to  appoint  anybody  to 
thai  post  The  Technical  Commission  of 
Headquarters  takes  over  responsibility  for 
technological  progress  and  new  projects. 


The  Vice-President  of  PRAA  In  c  ha  roe 
of  organization  matters,  SP4B0U.  has  re- 
signed but  he  continues  in  the  Presidium. 
Wiktor  Chojnacki  SP50U  took  over  the 
duties  of  SP4BBU. 

In  the  I  as  I  report  the  discussions  about 
the  adoption  of  a  new  statute  of  PRAA 
were  mentioned.  Debaters  at  district  con- 
ventions of  PRAA  expressed  positive 
opinions  of  the  existing  statute.  However, 
the  Organization  Commission  of  Head- 
quarters of  PRAA  put  forward  an  initiative 
of  the  statute  modifications  at  a  meeting 
in  July,  1984.  for  later  action  by  the  Na- 
tional Congress. 

Drafts  of  a  new  order  of  the  Ministry  of 
Communications  relative  to  amateur 
radio's  communications  service  and  new 
directions  of  State  Radio  Surveillance 
were  discussed  at  the  meeting  of  Presidi- 
um of  PRAA.  Remarks  on  the  documents 
were  sent  to  Legal  Department  of  the  Min- 
istry of  Communications  New  hopes  or 
new  stresses? 

District  Verification  Boards  ended  their 
activities.  TIN  22  June  1964,  4586  individu- 
al licenses  (60%  of  number  from  before  13 
December  1981)  and  410  permissions  for 
club  stations  (50%)  were  handed  over. 
Former  hams  that  arrive  at  a  decision  to 
return  to  the  ether  must  submit  an  appli- 
cation as  If  making  a  request  for  the  first 
lime. 

After  a  lime  lag  of  several  years,  the  In- 
ter depart  men  la  I  Club  of  PRAA  in  Jaro- 
slaw  organized  the  sixth  meeting  of  Pol- 
ish radio  amateurs.  90  Polish  hams  from 
different  parts  of  Poland,  mainly  prize  win- 
ners of  this  year's  Radio  Amateurs'  Activi- 
ty Days,  could  become  personally  ac- 
quainted with  each  other— without  the 
medium  of  radio  waves.  The  following 
winners  o*  Activity  Days  were  honored 
with  cups  at  the  meeting:  Jan  Switalski 
SP8MJ,  Jarosiaw  Plesnik  OK2BSP,  Club 
SPSaVK  from  Zamosc,  C*ub  SPSKAR  from 
Rzeszow.  Stands  I  aw  Stuliglowa  5P8BVK. 
Henry*  Jaroszek  SP5XD.  and  Ancrezej 
Merker  SP-0176-WA.  The  current  problems 
of  common  interest  of  Poltsh  hams,  name- 
ly organization  and  publishing  dilemmas, 
were  placed  on  the  agenda.  Commodity 
exchange  had  a  great  vogue.  Organization 
of  the  meeting  that  took  place  in  July, 
1 984,  came  up  every  minute.  It's  an  III  wind 
that  blows  nobody  any  good! 


PORTUGAL 

Luii  Miguel  da  Soma  CT4UB 

PO  Box  32 

S.  Joao  do  Estorif  2765 

Portugal 

HI  folks! 

Our  focal  administration  has  been  pro- 
moting periodic  meetings  with  a  few  ham 
associations  m  whicr.  *ere  discussed  sev- 
eral interesting  matters  tor  the  ham  ser- 
vice m  general  Dunng  the  past  months, 
the  subjects  discussed  were  mainly 
around  the  VHF  and  UHF  repeaters,  con- 
sidering the  IARU  recommendations  The 
committee  took  into  account  the  deficient 
coverage  of  the  existing  repealers;  In  or- 
der to  clear  this  complicated  system,  we 
should  have  Installed  more  regional  and 
local  repealers. 

Another  Interesting  thing  is  the  Issuing 
of  caJIsigns  In  the  future.  They  will  be 
given  according  to  the  category  of  oper- 
ator as  well  as  the  living  area,  or  postal 
code.  For  example:  Class  A— prefix  CO. 
Class  B— prefix  CRT  Class  C— prefix  CS, 
Class  D— prefix  CU,  and  Macau  {ex  CR9). 


prefix  XX.  The  owners  of  current  calls  may 
keep  them  it  they  like 

Following  the  first  two  letters,  we  will 
hare  a  number  that  corresponds  to  the 
first  digit  of  the  postal  code  (except  for  the 
ones  tn  the  Azores,  CT2*  and  Madeira  Is- 
lands. CT3T  where  the  numbers  are  the 
same).  Hams  in  Macau  have  already  had 
the  XX9  calf  for  some  time. 

The  Portuguese  Radio  Amateur's  Catt- 
book  for  1985  was  distributed  free  of 
charge  to  all  licensed  hams  in  this  coun- 
try. It  happened  last  January.  On  this  proj- 
ect were  involved  several  Associations 
(such  as  those  from  Beira  A  Its,  Amadora  e 
Smtra,  Estoril,  Mid  Afgarveh  some  private 
companies,  and.  finally,  the  local  admin- 
istration who  supported  the  mail  charges 
and  gave  the  update  addresses  for  the 
Caff  book.  The  editor  is  Nelson  A  Ives 
CT1MV  In  this  useful  book  are  listed  ail 
the  resident  hams  in  Portugal  CTt/4 
(mainland),  Azores  CT2,  and  Madeira  CT3. 

With  easy  access  lo  microcomputers, 
the  I  wo  modes  of  RTTY  and  SSTV  are  not 
as  complicated  as  they  were  some  years 
ago.  (No  one  could  sleep  when  I  had  my 
old  Teletype  Mod,  15  on  receive  mode— 
hi) 

So.  in  the  DX  frequencies,  you  may  hear 
a  few  CTs  on  WTT*  and  SSTV.  using  mi- 
cfocompulers  and  interfaces.  The  most 
popular  computer  that  we  nave  is  the  Sin- 
clair Spectrum  (assembled  here},  but  we 
also  have  the  Dragon.  Texas  TI99MA,  VIC- 
20.  and  Commodore  CS4 

I've  just  received  an  interlace  AIR-i  tor 
my  C-64,  and  I'm  rather  active,  too.  If  you 
hear  me,  give  me  a  call  and  I  will  buy  you 
a  drink  when  you  come  over  to  Portugal. 

That's  ail  folks,  until  next  month. 


SWEDEN 

Rune  Wande  SMQCQP 
Frejavagen  10 
S-1S5  00  Nykvarn 
Sweden 

SM5LN-SILENT  KEY 

Martin  Hoglund  SM5LN  died  in  Stock- 
holm on  December  21,  1984,  after  a  few 
months  of  Illness. 

Martin  devotedly  and  voluntarily  did 
most  important  work  for  the  Swedish 
radio  amateurs.  During  the  last  26  years, 
he  was  a  staff  member  of  the  Swedish  am- 
ateur radio  league,  SSA.  Over  the  last  20 
years  he  was  in  charge  of  both  the  SSA  of- 
fice and  the  league's  finances.  This  work 
Is  not  very  glamorous  but  of  the  utmost 
Importance,  Martin  did  all  this  work  for 
SSA  In  his  spare  time. 

Martin  was  bom  in  1920  on  the  island  of 
Gotland  (SM1)  but  lived  most  of  his  life  in 


the  city  of  Stockholm  where  he  was  em- 
ployed by  the  El  icsson  Radio  Systems 
AB.  On  the  radio,  he  was  mostly  on  the 
(Xtaneier  band  chatting  with  local  friends. 
Other  interests  included  Egyptian  history 
In  which  he  was  notably  knowledgeable. 
SSA  and  Its  members  have  lost  a  dedicat- 
ed radio  amateur  and  a  good  friend  who 
never  will  be  forgotten. 

SSA  HAM  FESTIVAL 

This  year  the  SSA  Annual  Membership 
Meeting  will  be  hosted  by  the  club  fvSRA, 
Nordvastra  Sfcanes  Radioamaiorer — 
SK7DD—  in  the  town  of  Helsingborg  on 
the  last  weekend  of  Apr  it  Helsingborg  Is 
one  of  the  ports  when  you  are  leaving 
Sweden  for  the  European  continent.  A 
ferry  takes  you  to  Hetsingor  in  Denmark  in 
half  an  hour.  This  festival  will  be  a  remark- 
able one.  Helsingborg  celebrates  its 
900-year  anniversary,  SSA  its  60th,  and 
NSRA  its  40th.  With  all  the  attractions 
N5RA  is  planning  for,  this  will  be  a  great 
weekend  for  all  radio  amateurs  getting  to- 
gelhern  of  which  many  certainly  will  be 
coming  from  neighboring  Denmark, 

WASM-fiO  AWARD 

This  award  is  offered  by  the  SSA 
(Sveriges  Sandareamatorer)  to  celebrate 
its  60th  anniversary  in  1985.  The  award  is 
available  to  all  licensed  radio  amateurs 
and  SWLs.  All  contacts  between  January 
1, 1985,  and  December  31,  T985.  are  valid 

Requirements- 

HF:  European  applicants  should  work 
One  station  In  each  of  the  25  Swedish  Ian 
(counties).  Non-European  applicants 
Should  work  one  station  in  each  of  I  he 
eight  Swedish  call  areas  (SK/SLiSM:  1,  2, 
3>  4,  5,  6.  7,  fl), 

VHF:  Applicants  shouEd  work  one  sta- 
tion In  each  of  the  eight  Swedish  call 


Contacts  via  satellite  are  valid  but  not 
contacts  via  active  repeaters.  Endorse- 
ments are  available  for  single  band  and 
smgie  mode 

Special-event  stations  count  as  lokers 
and  eacn  one  may  replace  one  mfssing 
tan  or  call  area. 

The  award  la  free  of  charge.  Verified  Log 
entry  is  to  be  sent  to:  WASM-60  Award 
Manager,  Bengt  Hogkvlst  SMGDEC,  Bis- 
barstigen  11  B.  S-546  00  Karlsborg, 
Sweden. 
Swedish  Ian  (counties}: 

A  ISM9.SM5)  O  (SM6) 
B  (SMt>SM5)  P  iSMSj 
C    (3M5)  R    (SMG) 

D    (SMS)  S    (SM4) 

E    (SM6)  T    <SM4> 

F    (SM7J  U     <5M5) 

G    (SM7)  W    (SM4) 

H    (SM7)  X    (SM3) 

I     (SMI)  Y    (SM3) 

K    (SM7)  Z     (SM3J 

L    (SM7)  AC  (SM2) 

M    (SM7)  BO  (SM2) 

N    (SM6) 


AM  HELP 


This  is  not  technical,  but  nevertheless 
something  this  ham  needs  help  with!  For 
years,  an  old  and  incomplete  jingle  has 
frustrated  me— I  wonder  If  any  of  you 
readers  can  help  complete  the  missing 
verses? 

Ten  Thousand  Swedes 
Crawled  through  the  weeds 
At  the  battle  of  Copenhagen, 
<  What  goes  here? > 
Pursued  by  one  Norwegian  I 

I  would  be  surprised  to  hear  from  any 


Swedish  folk,  unless  the  tide  of  battle 
changed  I 

M.  McDarriel  W6FGE 

940  Temple  St. 

San  Diego  CA  92106 

I  need  any  information  I  can  get  on  a 
Monsanto  6400  A  oscilloscope.  \  will  glad- 
ly pay  copying  charges. 

John 


N7QOO 

PO  Box  1145 

Sherton  WA  WS*4 
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■UALITY  TUNERS  THAT  DELIVER  MORE  PERFORMANCE 

R/IORF  VALUF  POR  VOtlR  MONEV 


MFJ-941D  300  WATT  VERSA  TUNER  II 

|AAtS  MFJ't  tattast  tolling  tuner  picks  In  plenty  of  ntw  futures* 

#  mw  •  Ntw  ttyllrtfil  Brushed  aluminum  front.  All  metal  cabinet. 

( +M)      New  SWR/Wittmeter!  More  accurate.  Switch  selectable  300/30 
watt  ranges.  Read  forward/reflected  power, 

New  antenna  switch!  Front  panel  mounted,  Select  2 
coax  lines,  direct  or  through  tuner,  random  wire/ 
balanced  line  or  tuner  bypass  for  dummy  load. 

New  alrwound  Inductor!  Larger  more  efficient 
12  position  airwound  inductor  gives  lower  losses  and 
more  watts  out.  Run  up  to  300  watts  RF  power  output 

Matches  everything  from  1.8  to  30  MHz: 
dtpoles.  inverted  vee.  random  wires, 
verticals,  mobile  whips,  beams,  balanced 
and  coax  fines. 

Built-in  4:1  balun  for  balanced  li 
1000  V  capacitor  spacing.  Black. 
11x3x7  inches.  Works  with  all 
solid  state  or  tube  rigs. 
Easy  to  use  anywhere. 


MFJ-949B 

300  WATT 

DELUXE  VERSA 
TUNER  II 

tl?0*3      MFJibeit 
?■*'•      300  witt 

(+*)         Vena 
Tuner  II.  Matches  every- 
thing from  1.8  -  30  MHzt 
coax,  randoms,  balanced 
lines,  up  to  300W  out- 
put, solid  state  or  tubes. 

Tunet  out  SWR  on  dl- 
poles,  vees,  long  wires, 
verticals,  whips,  beams, 
quads, 

BullMn4:1  balun. 
300W,  50*flhm  dummy 
load.  SWR  meter  and  2 
range  wattmeter  (300W 
and30W). 

6  petition  antenna 
twitch  on  front  panel,  12 
position  air-wound  in- 
ductor; coax  connectors, 
binding  posts,  black  and 
beige  case.  10  x  3  x  7  In. 


MFJ-WOB,  579.95, 300  watts,  SWJl/Wattmeterf  antenna  switch  on  rear. 

No  balun.  8  x  2  x  6  in.  eggshell  white  with  walnut  grained  sides, 

MFJ-S45,  $79.95.  like  MFJ-9408  with  balun,  less  antenna  switch. 

MDJ-944,  $79.95.  like  MFJ-940B  with  balun,  antenna  switch  on 

front  panel,  less  SWR /Wattmeter. 
Optional  mobile  bracket  for  9408. 945,  944, 15.00, 

MFJ-900  200  WATT  VERSA  TUNER 

Matches  coax,  random  wlret  1.8-30  MHz.       £AO*f 

Handles  up  to  200  watts  output;  efficient      **tT» 

airwound  Inductor  gives  more  watts  out.        f + W) 

5x2x6  in  Uteany  transceiver  solid  state  or  tube. 

Operate  all  bands  with  one  antenna. 

OTHER  200  WATT  MODELS: 

MFJ-901,  $5995,  like  900  but  includes 

4:1  balun  tor  use  with  balanced  lines. 

MFJ-16010.  $39.95.  for 

random  wires  only.  Great  fdf 

apartment,  motel,  camping 

operation.  Tunes  1 ,8-30  MHz. 


MFJ-9621-5KW 
VERSA  TUNER 


Runup    MaA 
to  1.5    #XXT» 

KWPEP         (+*10) 
and  match  any  feedline 
continuously  from  1,8  to 
30  MHz;  coax,  balanced 
line  or  random  wire. 
Built-in  SWR/Wattmeter 
has  2Q0O  and  200  watt 
ranges,  forward  and  re- 
flected power.  2%  meter 
movement.  6  petition  an- 
tenna switch  handles  2 
coax  lines  (direct  or 
through  tuner),  wire  and 
balanced  lines.  4:1  balun 
250  pf  6  KV  variable 
capacitors.  12  position  in- 
ductors Ceramic  rotary 
switch  All  metal  black 
cabinet  and  panel  gives 
RFI  protection,  rigid  con- 
struction and  sleek  styl- 
ing. Flip  stand  tilts  tuner 
for  easy  viewing, 
5x14x14  Inches 


MFJ-989  3KW  ROLLER  INDUCTOR  VERSA  TUNER  V 


Maq95   Meet  "Vena  Tuner  V".  It  hit  all  the  feature!  you  atked 
w^^  *  •    for,  including  the  new  smaller  size  to  match  new  smaller  rigs  - 

(  +  110)        only  10  3/4"Wx  4  1/2"H  x  14  7/8" D> 
Mt  tenet  coax,  balanced  liner  random  wlret  —  1.8  to  30  MHz.  3  KW  PEP- 
tne  power  rating  you  won't  outgrow  (250  pf-6KV  caps). 
Roller  Inductor  with  a  3-dtgit  turns  counter  plus  a  spinner  knob  for  precise 
Inductance  control  to  get  that  SWR  down  to  minimum  every  time. 
Built-in  300  witt,  SO  ohm  dummy  load,  built-in  4:1  ferrfte  balun. 
Built-in  2%  meter  reags  SWR  plus  rorward  and  reflected  power  In  2  ranges 


(200  and  2000  watts).  Meter  light  requires  12  VOC-  Optional  AC  adapter 

MFJ-1312  is  available  for  $9.95. 

S-poiltfon  antenna  twitch  (2  coax  lines,  through  tuner  or  direct,  random/ 

balanced  line  or  dummy  toad).  SG-239  connectors,  ceramic  feed-throughs, 

binding  post  grounds. 

Deluxe  aluminum  low-profile  cabinet  with  sub-chassis  for  RFI  protection, 

black  finish,  black  front  panel  with  raised  letters,  tilt  bail. 

MFJ-9B1,  $239.95. 3  KW,  18  position  switched  dual  inductor. 

SWR/Wattmeter.  4:1  balun. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT- NO 

OBLIGATION.  IF  NOT  DEUGHTED,  RETURN  WITH- 
IN 3BOAYS  FOR  PROMPT  REFUND  (LESS  SHIPPING} 

•  One  year  unconditional  guarantee  *  Made  in  USA. 

•  Add  shipping/handling  shown  In  parenthesis 

•  Call  or  write  tor  free  catalog,  over  100  products. 


MFJ  ENTERPRISES.  INC. 
Box  491,  Mississippi  Stite.  MS  397S2 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647- 1800.  Can  eoi -323-5869 

In  Miss  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 


•' 


When  You  Buy,  Say  73" 


73  for  Radio  Amateurs  *  May,  1986    S1 


HUSTLER 

DELIVERS 

RELIABLE 

ALL  BAND  HF  / 

PERFORMANCE 


Hustlers  new  6-BTV  six- 
bond  trap  vertical  fixed 
station  antenna  offers 
all  band  operation 
with  unmatched  con- 
venience. The  W3TV 
offers  10, 15,  20,  30, 
40,  and  75/60  meter 
coverage  with  ex- 
cellent bandwidth 
and  low  VSWR,  Its 
durable  heavy 
gauge  aluminum 
construction  with 
fiberglass  trap 
forms  and  stain- 
less steel  hard- 
ware ensures 
long  reliability. 

Thirty 
meter  kits 
(30-MTK) 
for  4-BTV 
and  5-BTV 
are  also 
available. 


Don't  miss  our  30  meter  excitement. 

HUSTLER  - 
ST1UTHE  STANDARD  OF  PERFORMANCE. 


HV 


ER 


3275  North  "B"  Avenue 
Kissimmee.  Florida  32741 


Electronics  Supply 

1506  McKinney 
Houston,  lex  as  77010 

Call  for  Quotes 

713-655-0268 


KENWOOD  *e  sloe-  i*e  ■ENrtOOD  ime  inchjClinQ  1th«- 
n&*t  produdl  the*  TS  7^A  1  "r«el©ran  moda  IT\etS-fi^*A 
70cm  oil  mooe  orig  tr^  TS  6?0oii  nnodetof  40  *6  1Q 
and  6  melees  These  rvsw  ncjs  match  the  TS-430S  ona" 

make  beouiifui  ooa^>  on  s  io  onv  shoe*  W&  a 'so  ho  we 
The  new  little  ho  no  netO  fiQS,  his  TM-24AT  q*\q  TH41-A1 
CAU  FOR  PRCES 
KENWOOD  5WL  R-20QQ.  FMDD0.  R-600  &  1M1        CALL 

KENWOOD  TS-MOS  and  TS  43DS  CALL 

ICOM  D2AT  299  95 

VAESU  FT203R.  CALL 

MIRAGE  AMPS...  less  12% 

DEMTROM  GLUOOO  1KW  PEP  tuner  174  95 

LCOM  fe-71  A  649  95 

CES  510  SA  SMART  PATCH  349  95 


SPECIAL 


KENWOOD  TR-2600A 

SPARE  PB-26  BATTERY  PACK 
FREE  with  purchase 

MMC  I  HEAQSET  $19  94  with  T»  JqOOA  pgtchOI* 


ACCESSORIES 
FLUKE  77  ouk)  a«g<To<  multtmeiar 
BE*C*«t 

HBLSOUM) 

DAJW  NEW   METERS 

GORDON  WIST  cod*  topes  [great] 

HI-MOUND  never  poodle* 

ALPHA  DELIA  MACC-fi  surge  protector 

AMfHENOL 
831-T  coa*  tee 

PL-259,  031  <SP 

UG-176  reoucet  RGB*TO59 
4400  N  mole  to  SO-239 
2900  BNC  maie  to  S0239 

52M  N  mote     

53-10  RCA  to  SOW 
82-97  N  remote  chassis 

ANTENNAS 
BARKER  &  WILLIAMSON  Antennas 

BUTTERNUT  HF-2V   ,. ,.,,60  ft.  40  mfe~, 

BUTTERNUT  H^V ,  .60  thru  10 

BUTTERNUT  accessories,  stock 

AEA  ISQFQLE  144 

HYGAIN 

LABSEN 

HUSTLER  6BTV  VERTICAL 

CUSHCRAFT  A<t47  11 

215W&  NEW"  2  mtt  beam 

ADM  complete  OSCAR  Antenna 

we  hove  o  large  CUSt+CRAfT  inventory 

HUSTLER 

AMECO  2mtr  So  mag  mount 

KLM  is  always  in  stoc*.  large  selection  o*  HF 
%  WORLD  OASS 


NEW 


114*5 

ess  10% 

less  10% 

tea  10% 

CAU 

995 

less  10% 

7195 

400 
Mb 
30 
600 
400 
300 
3  00 
3.00 

less  10% 

125  00 

125  00 

CALL 

39  95 

.CALL 

CAU 

119  95 

4995 

79  95 

149  95 

CALL 

24  95 

349  95 

VMF  UHF 

CAU 


WM.  NYE  MB-V-A  TUNER 

iltw,  rallftg,  back  m  meten, 

RMS  reading  la  3PEW,  better  .melding. 

higher  voltage  capL 

UST  $5*5,00  SALE  $509.00 


NEW!  NEW!  NEW! 


AEA  CP-lOO  INTERFACE 

IMPROVED  FILTERING  ft  FEATURES 

UST  $3*9.95  SALE  $319  95 

TRADE  IN  YOUR  CM  call  for  detain 


USED  AEA  CM  12500 

POUCIES:  MASTERCARD     VISA    COD 
AH  prices  FOB  Houston,  TX.  except  os  noted.  Price*  &ut> 
ject  to  change  without  notice,  subject  to  prior  sole  Used 
gear  sale  price  refunded  if  not  satlsfted  Texas  residents 
subject  to  sales  lox 


1-800-231-3057 


C  •  m  #  ■  ■  F 


ADVERTISERS 


f  n  i  ■■ 


AEA/Ad*anced  Electronic  Appiicat>ons 

Ameteur  EHbtfunic  Supply 
rht  Antenna  Specials  Co 

B*rx*f  A  Winiamson   . , „ , « 

Barry  Electronics . 

Bet*  2  Systems 
Bn»i  Co  ...... 

Bw  A*nb?  4  Son 

Butiemul  Electronics 

CES,  Inc.     ... 

CMC  CommunicaiJana  

Caodeir  Coil  Corp 

C«CaC<NTnmuniicfl.tkjns    . 
Certified  Iniemanonai 
Charge-Rile 

Coaxial  Dynamics . . . 

Communications  Concepts,  Inc. 
Communications  Specialists.  Inc 

Computer  Trader  . . . . ,,.,,,, 

Connect  System*,  Inc, 

Crumtronlci  . 

datoLOG 

Digital  Instruments , 

Dynetlc  Systems 

EOE.  Inc 

Electronic  Systems  Consultants.  Inc 

Engineering  Consulting 

Fair  Radio  Safes  . 

Ftosctt.  mc. 

Fp*<Tango  Corpr , 

R  M  Futief  Co 

GL3  Electronics 

dien  Martin  Engineering 
Grow  Entarpose^ 

^e^P^'*  r^WPpPI  m   v  m.   m   m 

Hale.  P*u  (.  Listeners  A  Friend*  q'  ftad «?  Pe*ing 
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Him  R*3*o  Outlet     

The  Ham  Station 

Matiironxa  W¥         ,  , 

Hustle',  inc      

ICOM  

Jan  Crystals  . . . 

J  I  L  y  I  C.U'LA-  Cotp-1 

John  J,  Meshm  Jr.  Co.,  Inc. 

Kintfonics . . 

KefiwoorJ 

Larson  Antennas 

MFJ  Enterprises  . . . 

MHl  Electronica 

Madison  Electronic  Supply 
Magglora  Electronic  Laboratory 

Magnum  Dlslributors 

MerrimacSaieMite 

The  Metheny  Corporation  . . . 
Micro  Control  Special  lies  .  . 
MlcrologCorp 

Micro  Mart ,. 

NCN  Electronics 

Nth  Digit  Solutions 

Narnpa  Satellite  Systems,  Inc 

National  Comm.  Group  . 

Nftmal  Electronics 

tivli  A  Votts 

PC  Electronics 
Precision  Technology 
Had  to  Amateur  Ca/ihoo*.  Inc. 
Redtottorld      . 


73 

Bach  ts s  ues 

Dealer  *d 

UaWngUst 

Mo^ftng 

Subscnptions 

S-F  Amateur  Radu 

SaraVfrle  TeJCTptuori  Vrngazinc      . 
Scwniitic  tnatruments  Center,  inc 
BwttmBoH— B 

Spectrum  Communications 
Spectrum  International 

Spi  Ro  Distributors 

Ten  Toe       . .    ..,,.., 

Thomson  Software  . .  . 
Translateronic,  Inc. 
Twin  Oaks  Associate: 
Univorssl  Mfg.  Co, 

Unlwofalty  Micros 

VHF  Communications 

Vanguard  Lais 

Vnrfcan  Elmac r 

W9INN  Antennas  ........ 

W.H,  Nail  Co... 

Westcom  Engineering 

Western  Radio        

Wfightapfls  ,♦., , 

Vsesu  Electronics  
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HAZER  YOUR  ROHN  25  G  Tower 

•  Antenna  and  rotator  mount  on  HAZER, 
complete  system  trams  tower  in  verticle 
upright  position. 

•  Safety  lock  system  on  HAZER  operates 
while  raising-lowering  &  normal  position 
Never  can  fall. 

•  Weighj  transferred  directly  to  tower  Winch 
cable  used  only  for  raising  &  lowering  Easy 
to  install  and  use. 

•  Will  support  most  antenna  arrays 

•  High  quality  materials  &  work- 
manship. 

•  Safety  -  speed  -  convenience  - 
smooth  travel. 

■  Complete  kit  for  50"  o*"  *ess  tower 
includes  winch,  cable,  hardware  and 
instructions. 

Hazer  2  Hea  v y  duly  A  iu  m   1 2  sq  ft  r  aa i  I?97  00  ppd 
Harer  3- Standard  alum   Sscj tt  load  21300 ppd. 
Hazer  4- Heavy  galv  steel.  16  sq.M  load  278.00  pprt 
Bali  thrust  bearing  16-25  for  any  of  above  «-50  ppd. 

As  an  alternative  purchase  a  Martin 
M-T3  or  M-18  aluminum  tower  engi- 
neered specifically  for  the  HAZER 
system 

GLEN  MARTIN  ENGINEERING  INC 

P.O.  Boi  7-253  Boonv.lfe.  Mo  65233 

616-882  2734 


PACKET  RADIO 


ASCII— USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack* 
et  radio  networks. 


PAC/NET  board  only  $80.00 

Assembled/Tested.  No  ICs.  90 day  warranty 


Package  of  all  ICs  except  2-2716 
EPROMs  $ 


tflTCti 


PAC/NET  SYSTEM 


PAC/NET  SYSTEM  $240.00 

System  Tested  4,5  x  6"  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires onfy  single  8  10  volt  Vk  amp  power, 
1  year  guarantee  of  hardware/sott- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rate>RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK, 


Custom  Systems      Custom  Programming 

i?ILL  AsHBY 

AND  SON 
K2TKN— KA20EG  201-658-3087 
BOX  332  PLUCKEMIN  N  J.  07978 


L 


MULTI-BAND 
TRAP  ANTENNAS 


Completely  assembled  A  ready  to  use  »  Commercial  quality, 
ourtt  to  last  -UghtwaQht,  sealed,  weatnerproot  traps 
Automatic  band  swiicfimg  ■  Low  lass  end  irtsufeiors  -  Handles 
up  to  2000  watts  PEP  ■  For  all  transmitters,  receivers  A 
transceivers  -  Tuner  usually  never  required  -Deluxe  center  in- 
suiatDf  with  buitt  in  lightning  arrester,  accepts  PL -259  coax 
connector  May  be  used  25  inverted  "V"  -  Excellent  for  all 
class  amateurs  -  Instructions  included  -  10  day  money  bat* 
parortee1 

A-5ana -40.20  15. 10  meter*  (55)  Straps      #042*55  95  PPD 
5-Band^flO  40  ?£J J&J0 meters  { t05  1 2  lraps*D52 1S9  95PP0 

SKIPPED  P05TPW0I  HEADY  TO  USE! 
90  ft  R(V59U,  52  ohm  coax  cable  wtln  PL-259  connector  on 
each  end  .   Add  $12. 00  to  above  price 

We  accept  VlSA/MCGive  Card  #,  Exp.  Date.  Signature 

SPI-R0  DISTRIBUTORS 

mj^       Room  105,  P.O  Bok  1538 

Hend&rsonville,  NC  28793 


Satellite  T.V. 


$995.00 

complete 


FACTORY 

DIRECT 

PRICING 

Install  it  yourself 
and  save  $$$ 

*  E-Z  installation  manual 

■  Phong  for  our  name  brand  equipment 

*  How  to  find  the  birds  in  your  area 

*  Deafer-Broker  program,  no  investment,  do  not  miss 
this  money  making  opportunity 


Far  complete  info 

send  59.95 


PRECISION 
TECHNOLOGY 

Dfrpl    5.  PO  Boi  852 

Hateyville.  AL  35^5 
Phone  (205  j  486  7919 


NEW! 


EASY,  FUN  KIT! 


New  2  kW  tuner  kit  from  TEN-TEC  ends 
constant  retiming,  guarantees  best  match, 
and  saves  $80!  Model  4229  Only  $199 

Here's  the  best  antenna  tuner  In  amateur  radio! 

The  best  quality  components,  best  design,  and  the  best  value. 

•  Reversible  "L"  circuit  guarantees  best  possible  match  and  widest 
bandwidth— you  may  need  to  tune  only  once  to  cover  the  higher 
bands  and  only  two  or  three  times  on  lower  bands.  *  Finest  quality 
parts— ceramic  insulators — ceramic  inductor  form— heavy  duty 
ceramic  switch  with  silver  contacts — silver  plated  roller  inductor— 

•  Built-in  SWR  bridge  shows  ratios  from  hi  to  5:1  •  Built-in  2  fcW 
dual-range  watt  meter  shows  power  levels  from  10  to  2000  watts 

•  Handles  2  kW  PEP,  1  kW  CW  •  Frequency  range  1.8-30  MHz 
continuous  coverage  •  Built-in  balun— matches  variety  of 
antennas,  balanced  or  unbalanced,  to  50  ohm  unbalanced 
outputs  •  Built-in  bypass  switch  •  4-position  antenna 

selector  •  Coax  connectors  plus  post  terminals  •  Lighted  linear  dial 
scale  for  easy  tuning  •  Black  finished  aluminum  cabinet  with 
stainless  stell  bail  (5Vz  "h  x  123/4"W  x  ISV^d)  •  Also  available 
assembled  as  Model  229  in  slightly  different  styling  at  $279. 

See  your  TEN-TEC  dealer  or  write  for  details: 


iran 


TEN -TEC,  INC. 

Highway  411  East,  Sevlerville.  TN  37862 


"When  You  Buy,  Say  73' 
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DEALER 
DIRECTORY 


Culver  City  CA 

Jin'l  Ekrtnmira,  3919  StjiiiK*!*  Bhd.. 
Culver  City  CA  9O330,  390400G.  Trades 
4&MBS6  Sun  Diegri,  827-5732  (Reno  NVV 

FontanaCA 

Complete  lira  I  COM,  DwiTzon.  Ten- 
Tec.  Mirage*  Cubic.  Liw*j.  aw  4000 
electronic  product*  far  hobb>  in,  techm- 
dan,  experimenter .  Also  CS  radio,  land 
mobile.  FonUiu  Electronic*,  86SS  Sierra 
Ave.t  FonUoa  CA  02335,  822-7710, 

San  Jose  CA 

Say  ra*t  twrst  amateur  radio  store. 
Srw  Ac  used  imitrar  radio  ules  &  ser- 
vice. We  feature  Kenwood.  ICOM, 
Azden,  Yarau.  Ten  Tec.  Santee  &  many 
more.  Shavrr  tUdio,  Inc+T  J  775 A  S-  Wio- 
dHMter  Blvd..  Campbell  CA  95008. 
37O-&605, 

New  Castle  DE 

Factory  Authorized  Dealer !  Yaesu. 
tCOM,  Ten-Tee,  KDK,  Kenwood,  AEA. 
Kantrojmrs.  Santnc  Full  Une  of  acra- 
lories.  No  lairs  tai  in  Driaw  arr  -  One  mile 
off  [-95.  Delaware  Amateur  Supply,  71 
Meadow  Road.  New  Castle  DE  19730. 
328*7728. 

Preston  ID 

Boss  WB7BYZ  has  the  Urgst  stock  of  am- 
ateur pear  in  the  I  ntermount am  West  and 
the  best  prices  Call  me  (or  all  your  ham 
needs.  Bos  Distributing,  78  So,  State, 
ID  *32*3,  &52-0&30. 


Littleton  MA 

The  reliable  hum  store  serving  NK.  Full 
Hue  of  ICOM  &  Kenwood,  ¥ae*u  HTv 
DraJte,  Daiwa.  0&W  accesoriea  Curtfa 
&  Trac  kryrrv   I.irvn,  Hurler,  Telex/ 


Hy-Gain  productL  Mirage  ampa.,  Astron 
P.S.,  Alphi  DdU  protector r,  \RRL  At 
Ktntrofiirs  instruction  auk  Whistler 
radar  detectors.  Full  line  of  coai  fitting. 
TEL — COM  Electronic  Communica- 
lions.  675  Great  Rd  (Rt.  Lift),  Littleton 
MA  01460.  4*^:1400.3040 


Deny 

Serving  the  ham  conmmnHy  with  new 
and  used  equipment.  We  stock  and  ser- 
vice most  major  lines:  AEA+  Astra  n, 
Azden,  B&W.  Cuahcraft,  Hy-Gtfn, 
Hustler,  ICOM.  Kenwood,  KLM.  Lar 
hxl,  Mirage.  MosJey ;  books,  rotors,  cable 
and  connectnn.  Business  hours  ft-7  Mott* 
day  through  Thursday,  and  9-5  Fridav 
and  Saturda>  RivendVII  Electronic*,  ft 
Londonderry  Road,  Denr  MM  0303ft; 
434-5371, 

Albany,  New  York 
UPSTATE  NEW  YORK 

Kenwood,  ICOM,  Ten-Tee,  GeJden, 
Cusbcraft,  U™&„  Homier.  ARRL.  Hy- 
Cain,  B&W.  MFJ.  Mirage  New  and  wed 
equipment  Serving  the  amateur  commu- 
nity since  1942.  Adirondack  Electronic*, 
Inc.,  1991  Central  Avenue,  Albany  MY 
12205,  450-0203  [une  mill*  west  of  North . 
way  exit  2W). 

Columbus  OH 

The  tagged  and  heft  ham  stnre  in  tbe 
Midwest  featuring  Kenwood  and  other 
quality  produces  with  working  display*. 
We  seH  only  the  besi.  Authnrirced  Ken- 
wood service  Universal  Amutcur  Radio. 
Inc„  1280  Aida  Dr,,  ReynoWsburg  (Co- 
Iumb*»)  OH  43068.  8««-4267+ 


Dallas  TX 

IBM  PC  XT  kits*  tuppliei,  expansion 
products;  vidtvi  restorer  kits  tm  pay  TV. 
CATV,  satellite  hobbykjrts"  electron fc 
project  kits' iippnotus.  Mure  than  0000 
parts  in  stock l  semiconductors,  ICs* 
discretes,  video  accesorlfes,  tools,  audio, 
automotive,  cabinets,  computer  periph- 
erals- Please  write  for  your  free  60-page 
catalog:  Sabet  Electronic*,  13650  Floyd 
Rd.,  Sfe  104.  Dallas  TX  75243:  7S3-49S0 
(formerly  I.E..)* 


DEALERS 

Your  company  name  and  message  can 
contain  up  to  25  words  for  as  little  as  $  150 
yearly  (prepaid),  or  $15  per  month  (pre- 
paid quarterly).  No  mention  of  mail- 
order business  or  area  code  permitted. 
Directory  text  and  payment  must  reach  us 
60  days  in  advance  of  publication.  For  ex- 
ample, advertising  fnr  the  August  "85  issue 
must  be  in  our  hands  by  June  1st.  Mail  to 
73  Magazine,  Peterborough  NH  034.58. 
ATTN;  Nancy  Ciampa. 


ROPAGATION 


Jim  Gray  W1XU 
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\  ONL Y ONE ANTENNA\ 

\\R0TAT10N  SYSTEM  IS 
nULY  COMPLETE  AND 
SIMPLE  TO  INSTALL:  THE 

On  10  T^e  DR10  System  offers  a  com  pad 
single  contfW  unit  with  dual  scale  indicator; 
single,  eight-wtee  control  cable  interconnect"; 
and  will  easily  Handle  a  50  pound  balanced 
antenna  array  and  up  to  8  sq,  feet  of  wind  load, 

One  Rotor, 
One  Controller, 
One  Installation 


s 


YOU  AT  a 


Mull 


The  DR10  Dual  Axis  Antenna  Rotor  System 

A  New  Concept  in  Drive  Systems 


DXINETOC 


"not  ii 


Call  or  Write  lor  More  Information. 
Dealer  Inquiries  Invited 

19128  Industrial  Blvd. 

Elk  River,  MN  55330  (USA) 

61 2-441-4303    Telex  756135 


LB-VHFUHF  Repeaters 


Hi  Pro 


ASSEMBLED 
SMALL  SIZE 
37J&xfilJGT 


TRANSMITTER  AND  RECEIVER       now  used  in  all  hi  pro  repeaters 


ASK  ABOUT  OUR  NEW  COMPUTER 
CONTROL  SYSTEM,  AND  MtCROCONTROL 
AUTO  PATCH,  AND  REPEATER  KITS. 


HF  PRO  TRANSMITTER 

OES*GM£D  FOB  REPEATER 

SERVICE  WTTHEKCQ±£WT 

ALKHa  STAMJTY 

HARMONIC  REJECTION 

AN01QW 

SIDEBAND  NOfS£ 


ADJUSTABLE 
POWER 

output 
up  to  &  watts 

FROM  THE 

EXOTER  BOARD 

COOt  OPERATION 


HI  PRO  RECEIVER 
THIS  RECEIVER  IS  THE 
HEART  OF  THE  REPEATER 
AND  BOASTS  SUPERIOR 
SQUELCH  ACTON  NEEDED 
FOR  TH£  TYPE  OF 
SERVICE  EXCELLENT 
SENSmVTTY.  STABILITY 

and  sELEcnvmr 

USE  THIS  RECEIVER 
TO  REPLACE  THAT 
TROUBLESOME  RECEIVER 
IN  YOUH  PRESENT 


*      *     '  \  -    *       * 


I 


i 


SMALL  SIZE 
3  7»*6Ur 


Maggfore  Electronic  Laboratory 

590  SNYDER  AVE  TELEX:  49M741-MELCO 

WEST  CHESTER,  PA.  19380         PHONE  21&43W051 


TO:   Off  -   FIKLAND-ROVANIEMI   DXCC 
EEAHiJtG:     26  DATE:    6-2C       TIME:   EST 

RAHOE:      **005  FTUX:    120  PLOT:   HDF 
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I,00020nO6Q&1O1£H*  16  18  20  22 2k 


Propagation  by  Mufplot 

MUFPLOT  is  being  used  by  amateurs  from  HONG  KONG  to  BAGHDAD,  SOUTH  AFRICA  to  ALASKA,  by 
sailors.  commencal  companies  and  people  who  know  the  need  of  propagation  forecasting  at  its  best 

MUFPLOT  wi(J  give  you  HPF.  MUF.  FQT  with  LUF  ptus  distance  and  bearing  {and  time}  to  any  target. 

You  can  select  over  400  listed  targets  by  DX  or  ARRL  pref  in.  lai/long,  or  state  The  database  will  let  you  enter 
target  data  by  what  ever  you  want  to  call  it  and  you  can  change  it  anytime. 

MUFPLOT  will  keep  track  of  the  stations  you  have  worked  for  WAS.  DXCC  or  for  any  other  award 

MUFPLOT  gives  you  a  video  graph  i and  /or  table)  and  printer  display  of  band  conditions  {A  special  DX 
function  I  els  you  see  world  conditions  You  select  the  number  of  and  locations  you  want  I  6  and  coverage  for 
the  C-  64  is  6  to  30MHz  video  and  less  then  1  to  more  then  30MH*  primer  The  APPLE  is  2  to  34MHz  You  enter 
your  QTH  fat/ long  only  once  but  you  can  change  it  anytime, 


\  )  denotes  for  the  (C-64)  only 

C-64  MUFPLOT  V2  disk  only  $32.95 

APPLE  MUFPLOT  disk  only  S37.95 

North  American  orders  add  $2  00  for  S/H  all  others  $5  00 

VISA.  MC  ,  personal  checks  accepted 

APPLE  i>  the  trade  mark  of  APPLE  Computer  Co. 

C-64  it  a  trade  mark  of  Commodore  Co. 

MUFPLOT  is  a  trade  mark  of  BASE  12)  SYSTEMS- 


a 


When  You  Buy,  Say  73 


tf 


BASE  (2)  SYSTEMS 

2534  Nebraska  St 
Saginaw,  Ml  48601 
Tel  517-777-5613 
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What  To 
Look  For  In  A 
Phone  Patch 

The  best  *vay  to  decide 
what  patch  is  right  for  you 
is  to  first  decide  what  a 
patch  should  do.  A  patch 
shoo  Id: 

•  Give  complete  control  to 
the  mobile,  allowing  full 
break  in  operation. 

•  Not  interfere  with  the 
normal  operation  of  your 
base  station.  It  should 
not  require  you  to  con- 
nect and  disconnect  cab- 
les for  flip  switches!) 
every  time  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station. 

•  Not  depend  on  volume  or 
squelch  settings  of  your 

radio.  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols. 

•  You  should  be  able  to 
hear  your  base  station 
speaker  uiih  the  patch 
Installed,  Remember,  you 
have  a  base  station  be- 
cause there  are  mobiles. 
ONE  OF  THEM  MIGHT 
NEED  HELP. 

•  The  patch  should  have 
standard  features  at 
no  extra  cost.  These 
should  include  program- 
mable toll  restricl  (dip 
switches),  lone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers,  and  front  panel 
indicators  of  channel  and 
patch  status. 

ONLY  SMART  PATCH 
HAS  AIL  OF  THE 
ABOVE. 

Now  Mobile 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 

■  alCH*   *    • 

•  Without  an  expensive 
repeater. 

•  Using  any  FM  tranceivt* r 
as  a  base  station, 

•  The  secret  is  a  SIMPLEX 
autopatch.  The  SMART 
PATCH. 

SMART  PATCH 
1$  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicolored 
computer  style  ribbon  cable 
10  mic  audio,  receiver 
discriminator.  PTT,  and 
power.  A  modular  phone 
cord  is  provided  for  con* 
nee Hon  to  your  phone  sys- 
tem. Sound  simple?  .  ,  , 
IT  IS! 
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for  VOX  circuits  to  drop. 
Simply  key  your  transmitter 

to  take  control. 


SMART  PATCH  is  all  you  need  to  turn  your  base  station  into  a  per- 
sonal autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control.  Full  break-in  capability  al- 
lows the  mobile  user  to  actually  interrupt  the  telephone  party. 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes.  CW  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-Call  800-327-9956  Ext.  101  today. 
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Communications  Electronics  Specialties,  Inc. 

VO.  Bo*  2930,  Winter  Park.  Florida  32790 

Telephone:  (305 1  645  0474       Or  call  toll-free  (800)327-9956 


How  To  Use 
SMART  PATCH 

Placing  a  call  is  simple 
Send    your   access   codi 
from  your  mobile  (exam 
pier  "73).  This  brings  u| 
the    Patch    and    you    ail 
hear  dial  tone  iransmittec 
from    your   base    station 
Since  SMART  PATCH  h 
checking  about  once  pei 
second  to  see  if  you  wan 
to  dial,  all  you  have  to  dt 
is    key   your    transmitter 
then  dial  the  phone  num 
ber.   You   will   now   hea; 
the  phone  ring  and  some 
one  answer.  Since  the  en 
hanced  control  system  o 
SMART  PATCH  is  con 
stantly  checking  to  see  i 
you  wish  to  talk,  you  neet 
to  simply  key  your  trans 
mitter    and     then     talk 
That's    right,   you   simpK 
key    your    transmitter    u 
interrupt   the   phone   line 
The    base    station    auto 
mat  teal  ly   stops    transmit 
ting   after   you   key   youi 
mic.  SMART  PATCH  doe* 
not    require    any    speda 
tone  equipment  to  contro 
your  base  station.  It  sam 
pies  very   high    frequency 
noise    present    at    youi 
receivers  discriminator  tc 
determine  if  a   mobile  i* 
present.  No  words  or  sylla 
hies  are  ever  lost. 


SMART  PATCH 
Is  All  You  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone  Line* 

Use  SMART  PATCH  (on 

*  Mobile  (or  remote  bast* 

to  phone  line  via  Simp  If 
base,  (see  fig  1.) 

•  Mobile  to  Mobile  via  ir. 
terconnecled  base  sta 
lions  for  extended  rang* 
(see  fig.  2.) 

*  Telephone  line  to  mobi* 
(or  remote  base). 

•  SMART  PATCH  use 
SIMPLEX  BASE  ST£ 
TION  EQUIPMENT,  Us 
your  ordinary  base  st< 
lion.  SMART  PATG 
does  this  without  intei 
ferinij  with  the  norm, 
use  of  your  radio. 


WARRANTY? 

YES.  180  days  of  warrar 
ty  protection.  You  simpl 
can't  go  wrong. 
An  FCC  type  accepte 
coupler  is  available  ft. 
SMART  PATCH, 
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Theteesu  FT-209RH. 
5  watts  that  your 
batteries  can  live  with. 


Have  the  power  you  need  when  you  need  it  with 
Yaesu's  new  5-watt  2-meter  handheld.  Fbwer  to 
get  out  in  situations  where  ordinary  HTs  just  won't 
make  it 

\Afe  designed  our  HT  with  a  unique  user- 
program  mabte  Fbwer  Saver  that  puts  the  rig  to 
"sleeps  while  you're  monitoring  and  "wakes  it  up" 
when  the  squelch  breaks.  So  you  can  listen  for 
hours  and  still  have  plenty  of  power  to  hit  those 
hard-to-reach  repeaters  when  you  need  to. 

With  the  FT-209RH  there's  no  need  to  fiddle 
with  knobs  when  you  change  from  one  memory 
channel  to  another  That's  because  you  can  inde- 
pendently store  everything  you  need  in  each  of 
the  ten  memories:  neceive  frequency  standard 
or  non-standard  offset  even  tone  encode/decode 
with  an  optional  module  And  then  recall  any 
channel  at  the  touch  of  a  button. 

It's  easy  to  hear  what's  happening  on  your 
fevorite  repeaters  or  simplex  frequencies.  Just 
touch  a  button  and  scan  alt  memory  channels, 
or  selected  ones.  Or  all  frequencies  between 
any  two  adjacent  memories.  Use  the  priority 
feature  to  return  automatically  to  your  special 
frequency  when  it  becomes  active. 

Bring  up  control led-access  machines  with 
the  optional  plug-in  subaudible  tone  encoder/ 
decoder  independently  programmed  from  the 
keyboard  for  each  channel.  Listen  for  tone- 
encoded  signals  on  selected  channels— without 
having  to  hear  a  bunch  of  chatter—  by  enabling 
the  decode  function, 

The  FT-209RH  which  covers  10  MHz  for 
CAP  and  MARS  use,  comes  complete  with  a 
500-mAh  battery  charger  and  soft  case. 

For  those  who  want  a  basic  radio  without 
the  bells  and  whistles,  consider  the  compact 
lightweight  FT-203R.  This  economical  HT  features 
23  watts  of  power  and  an  optional  DTMF  key- 
pad. Most  all  the  accessories  for  the  209  work 
with  the  203,  including  an  optional  VOX  headset 
that  gives  you  hands-Tree  operation  that's  perfect 
for  public  service  events. 

So  when  you  visit  your  dealer  let  him 
know  you  won't  settle  for  anything  but  the  best 
A  radio  built  by  'feesu. 


Yaesu  Electronics  Corporation 

6851  VteithaU  Wiy  Paramount  CA  90723 
(213)  633-4007 

Yaesu  Cincinnati  Service  Center 

9070  Gold  Fkrk  Dnve,  Hamilton,  OH  45011 
(513)  874-3KX). 


#9RH  shown  actual  size. 
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Prices  and  specifications  subject  co  change  without  notice* 
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...pacesetter  in  Amateur  radio 
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DX-cellence!" 


TS-940S 

The  new  TS-940S  is  a  serious  radio 
for  the  serious  operator.  Superb 
interference  reduction  circuits  and 
high  dynamic  range  receiver  com- 
bine with  superior  transmitter 
design  to  give  you  no-nonsense,  no 
compromise  performance  that  gets 
your  signals  through!  The  exclusive 
multi-function  LCD  sub  display 
graphically  illustrates  VBT,  SSB 
slope,  and  other  features, 

100%  duty  cycle  transmitter. 

Super  efficient  cooling  system  using 
special  air  ducting  works  with  the  inter- 
nal heavy-duty  power  supply  to  allow 
continuous  transmission  at  full  power 
output  for  periods  exceeding  one  hour 

Programmable  scanning. 
Semi  or  full  break-in  (QSK)  C  W 


•  Low  distortion  transmitter. 

Kenwood's  unique  transmitter  design 
delivers  top  "quality  Kenwood"  sound 

•  Keyboard  entry  frequency  selection. 

Operating  frequencies  may  be  directly 
entered  into  theTS-940S  without  using 
me  VFO  knob. 

•  Graphic  display  of  operating 
features, 

Exdusive  multi-function 
LCD  sub-display  panel 
shows  CW  VBT,  SSB  slope 
tuning,  as  well  as  fre- 
quency, time,  and  AT-940 
antenna  tuner  status, 

•  QRM -fighting  features 
Remove  "rotten  ORMn  with 
the  SSB  slope  tuning,  CW 
VBT,  notch  filter,  AF  tune. 
and  CW  pitch  controls. 


1.2 
0  14. 


Optional  accessories: 

•  AT-940  full  range  (160-10  m)  automatic 
antenna  tuner  »SP-940S  external 
speaker  with  audio  filtering  •  YG-455C-1 
(500  Hz).  YG-455CN-1  (250  Hz). 
YK-88C-1  (500  Hz)  CW  filters; 
YK-B8A-1  (6  kHz)  AM  filter  •  VS-1  voice 
synthesizer  •  SO-1  temperature 

compensated  crystal 
oscillator  •MC-42S  UP/ 
DOWN  hand  mic. 

•  MC-60A,MC-80hMC-85 
deluxe  base  station  mics. 

•  PC-1A  phone  patch 

•  TL-  922A  linear  amplifier 

•  SM-220  station  monitor 

•  BS-8  pan  display 

•  SW-200A  and 
SW-2000  SWR  and 
power  meters. 


•  Built-in  FM,  plus 
SSB.CW.AM.FSK, 

•  High  stability,  dual 
digital  VFOs, 

An  optical  encoder  and 
the  flywheel  VFO  knob 
give  the  TS-940S  a  posi- 
tive toning  "feel! 

•  40  memory  channels. 
Mode  and  frequency  may 
be  stored  in  4  groups  of 
10  channels  each, 

•  General  coverage 
receiver. 

Tunes  from  1 50  kHz  to 
30  MHz. 

Complete  semes  manuals  are  available  lor  all  Tno  ■  Kenwood  transceivers  and  mosT  accessories. 
Specifications  and  prices  are  subject  to  change  without  notice  or  obligation 


More  TS-940S  information  is  available 
from  authorized  Kenwood  dealers. 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Cornpion,  California  90220 


